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The Overhead Line Considered as 
a Mechanical Structure 


Seventh of a Series* of histioles Giving a Review of the Electric 
Power Situation — Calculating Mechanical Stresses in Trans- 
mission Lines — Effect of Temperature — Other Considerations 


By ALFRED STILL 


When wires are strung between poles or tow- 
ers to serve as. conductors for electric currents 
there are two questions with which the engineer 
is chiefly concerned: (1) Are they strong enough 
to withstand the mechanical stresses likely to be 
imposed upon them by high winds, ice deposits 
and changes of temperature; (2) are they suffi- 
ciently well insulated from each other and from 
the supporting structures themselves to carry the 
high-voltage currents which are necessary to 
transmit large amounts of energy over consider- 
able distances? 





*Preceding articles in this series appeared in the Juiy 
17, Aug. 7, Aug. 21, Sept. 4, Sept. 18 and Oct. 2 issues of 
Electrical Review. 








Fig 1.—Machine fer Stranding Conductors for Transmission Lines. 


In this article an attempt will be made to indi- 
cate the nature of the problems to be solved, in 
order that a reasonable degree of safety may be 
assured against rupture or overstressing due to 
abnormal loads. The electrical problems will 
be discussed in another article. Practical formu- 
las will not be developed, and the methods used 
for calculating stresses in overhead wires will 
not be discussed. The fundamental principles 
will be explained and the various factors in the 
problem will be referred to, the object being to 
give the reader, in the simplest manner possible, 
an accurate idea of the nature and magnitude of 
the mechanical engineering problems to be solved 
by the engineer when designing the various span 
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sections of an overhead electric power transmis- 
sion line. 
Consider a mass of any irregular shape, the 
weight of- which may be represented by the ver- 
tical vector OP. passing through its center of 
gravity O’ as shown in Fig. 2. This mass is sus- 
pended by two perfectly flexible ties from the 











Fig. 2. 


fixed points 4 and B. Except for the special case 
of parallel forces, the resultant Pg and the com- 
ponents ?, and Px, acting in the direction of the 
suspension cords, 4C and BD, will pass through 
the common point O. The system of forces is 
in equilibrium and the conditions to be fulfilled 
are, therefore: (1) that the vectorial sum of all 
forces and reactions shall be zero, and (2) that 
the sum of all moments taken about any point 
shall be zero. 

The following is an explanation of the manner 
in which a force diagram similar:to Fig. 2 may 
be constructed. nN 

The known data are: 

1. The position of suspension points A and B. 

2. The magnitude and position relatively to 
points 4 and B of the force of gravity, i. e., the 
length of the vector OP, and the distance Al: 
of this vector from the point A. 

3. The magnitude, but not the direction, of 
the force Py, acting through the suspension 
point B. 

The required data are: 

1. The direction of the force Px. 

2. The magnitude and direction of the 
force Px. 

3. The horizontal and vertical components of 
the forces at the points of support. 

Taking moments about the point A gives the 
equation : 

Pp X AR =P, X AE 
thus 
x Pe 
AR = AE X — 
Pp 
From the point A as a center use this radius to 


draw an arc of a circle, the tangent to which, 
passing through B, will locate the point O. 
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Draw OP, to the proper scale to represent the 
force of gravity, and complete the parallelogram 
of forces. The vertical component of the reac- 
tion at point A is NO, and at the point B it is 
MO. The horizontal reactions at the points of 
support are PaN and PgM respectively. These 
are obviously equal, but opposite in direction, in 
every conceivable case of a body in equilibrium 
subject only to the force of gravity acting, as it 
always does, vertically downward. 

By applying these fundamental principles of 
graphical statics to the case of a wire strung be- ° 
tween two rigid supports and acted upon by the 
force of gravity, the shape taken up by a sus- 
pended wire and the tension in the wire at any 
point may be calculated. Fig. 3 shows a wire 
suspended between the two points A and B in 
the same horizontal plane. If the maximum sag 
or deflection (the distance ND in Fig. 3) is small 
relatively to the span (the distance AB), no 
serious error is introduced by assuming the 
weight of the wire to be distributed uniformly 
along the horizontal line ANB. This assumption 
will cause the curve ADB to be the arc of a 
parabola. If the sag is very great, as for instance 
when a wire is strung from towers on opposite 
ridges across a valley which might be as much 
as a mile wide, the proper assumption to make is 
that the weight of the wire is distributed uni- 
formly along the length of the wire and not along 
a straight line joining the two points of support. 
If the further assumption (not always justifiable ) 
is then made that the wire or cable is of infinite 
flexibility, the curve ADB of Fig. 3 would be a 
catenary. 

On very long spans, even with fairly large con- 
ductors, the actual curves assumed by the wires 
hanging in still air under the influence of their 
own weight only will approximate more nearly 
to the catenary than to the parabola, and if it is 
desired to introduce refinement of calculation the 
catenary is the more correct curve to work to on 
long spans. Owing to the many more or less 


arbitrary assumptions that must necessarily be 
made in all calculations on the mechanical fea- 
tures of a transmission line, such refinements are 

O 





usually unnecessary and only. justifiable when 
tliey involve no additional time or labor in the 
calculations. 

In Fig. 3, a wire weighing w lb. per ft. is 
stretched between the supports A and B lying in 
the same horizontal plane. The maximum ten- 
sion in the wire is Pg lbs. This is the tension at 
the points of support, and, owing to the sym- 
metry of the figure, it is the same in amount at 
Aasat B. The assumption is now made that thé 
total weight of wire is equal to the weight per 
foot multiplied by the straight line distance be- 
tween the points A and B.. Thus 


P=wXil 


where / is the distance in feet between 4 and B. 
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Draw the vector OP, to represent the total 
downward force wl. It will lie on a vertical line 
midway between A and B. Let it be bisected by 
any horizontal line such as AB. From O lay off 
OP, at such an angle that the head P, of the 
vector lies on the horizontal line bisecting OPg. 
Complete the parallelogram of forces. Then ON 
represents the vertical component of each point 
of support, and NPs, or NP, is the horizontal 
force P, acting at each support; it is also the 
total tension in the wire at the center or lowest 
point of the span. 

Referring to Fig. 4, which shows a span of 
length J, we can now calculate the sag s at the 
center. Consider the moments about the point 4 
due to the half span AD. These must balance, 
and the equation is . 


l wl 
sXPy=—-xX— 
oe ? 
whence 
s = wl?/8P, 


which is the well-known formula for sag calcu- 
lations when the parabolic assumption is made. 
Given an overhead conductor hanging in still 
air from supports at the same level, under the 
influence of its own weight only, the tension in 
the wire at the center of the span will therefore 
be P; = wi?/8s, and in practical work, except on 
exceptionally long spans, the maximum tension 
in the wire will be so nearly equal to the horizon- 
tal component of the pull that the tension at the 
points of support (where the maximum pull oc- 
curs) may be assumed the same as the horizontal 
component as calculated by the latter formula. 
_ Sufficient has been said to show how the cal- 
culations may be made and how the formulas 
used for calculating stresses in transmission 
wires may be developed. When the supports A 
and B are not in the same plane the problem is 
just as simply solved and the stresses in a line 
on a steep grade may be predetermined: within 
any desired degree of accuracy. 


EFFECT OF WIND AND IcE DEPOSITS ON OVER- 
HEAD WIRES. 


The effect of snow and sleet adhering to the 
wires and so forming an ice coating is to in- 
crease the amount of the dead loading. It is cus- 
tomary to assume a cylindrical deposit of ice 
distributed uniformly over the whole length of 
span, the result being that strength and deflection 
calculations may be ‘made by taking the weight 
of wire plus ice at, say, w, lbs. per ft.-instead of 
w Ibs. per ft., which would be correct if the wire 
were not carrying the additional ice load. 

What is usually of more importance than the 
ice load is the effect of strong winds blowing 
across the wires at right angles to the direction 
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of the line. Obviously, the effect of such winds 
on a wire of which the diameter has been appre- 
ciably increased by the formation of an ice coat- 
ing is likely to be of much greater importance 
than even stronger winds blowing across the bare 
wires. It is, indeed, the combination of heavy 
sleet formations and strong winds occurring at 
low temperatures which causes more damage than 
other accidents to which overhead lines are 
subject. 

It is usual to assume that the wind pressure 
acts in a horizontal direction and that the total 
load on a conductor is the resultant of two forces, 
one acting vertically downward due to weight of 








PE a a Uy. 


wire together with added weight of sleet or ice 
(if any) and one acting horizontally due to the 
wind pressure. These forces are indicated in 
Fig. 5, where Op represents the wind pressure, 
Ow the weight of the conductor, and ww, the 
added weight of ice. The resultant pressure 
Ow, is equal to y'p?-+w?,. If the line runs 
through a country where sleet does not form on 
the wires the maximum resultant pressure is Or 
instead of Ow, if the assumed maximum force 
due to wind is the same in both cases. 

In order to calculate the maximum deflections 
and tensions of wires likely to result from such 
climatic conditions as may be expected, it is 
necessary merely to substitute in the formulas 
the value Ow which is merely the weight per 
foot of the conductor without any additional 
loading due to wind or ice or a combination of 
both. 


PropABLE MAGNITUDE oF Ice AND WINp.LOADS 


ON TRANSMISSION LINES. 


A careful study should be made of the weather 
conditions, including temperature range and;prob- 
able wind velocities in the locality through which 
an overhead line is to pass. The information 
thus gained must then be used to determine the 
maximum loading which the wires should be 
capable of withstanding without being strained 
beyond the elastic limit (about half the breaking 
stress). 

Sleet and snow may form ice deposits 3 and 
4 ins. in diameter. Under exceptional circum- 
stances a deposit 6 ins. in diameter has been ob- 
served by the Central Colorado: Power Co. on 
some of its steel conductors used where the 
length of span and the weather conditions have 
led to the substitution of this material for copper 
or aluminum. It is, however,-very rare to find 
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deposits of which the thickness exceeds 0.75 in. 
A very common assumption on which calculations 
are based is that the ice coating will not be more 
than 0.5 in. thick. The weight of the. ice coating 
is usually taken at 57.3 lbs. per cu. ft., and it is 
an easy matter to calculate the additional dead 
load per foot of wire for any thickness of ice 
deposit. 

The pressure exerted by wind will depend 
upon its velocity and also on the barometric pres- 
sure. The correction for barometric pressure is 
usually not worth making except in the case of 
lines erected at very high altitudes. H. W. 
Buck’s formula is 


F = 0.0025 V 
where F. is the pressure per square foot of the 
projected surface of a cylindrical wire, and V is 
the actual wind velocity in miles per hour. The 
projected area is of course found by multiplying 
diameter by length. When the conductor is coat- 
ed with ice the diameter of the ice-coated wire 
must be used in the calculations of wind pressure. 

Three classes of loading are usually consid- 
ered, the choice depending upon the district 
through which the line will run. The first would 
be chosen where it is known that sleet deposits 
do not occur. 

(A) Vertical load consisting of weight of 
wire only; horizontal load, 15 Ibs. per sq. ft. of 
projected area of wire. 

(B) Vertical load, dead weight plus 0.5 in. 
coating of ice; horizontal load, 8 Ibs. “ae sq. ft. 
of projected area of coated wire. 

(C) Vertical load, dead weight plus 0.75 in. 
ice ; horizontal load, 11 lbs. per sq. ft. 

The actual wind velocities corresponding to 
the pressures here mentioned as calculated by 
Mr. Buck’s formula are 77, 56 and 66 mi. per hr. 
respectively for the three loadings, A, B and C. 

F. F. Fowle has made many observations on 
wind velocities in Chicago. He finds that the 
wind velocity rarely exceeds 50 miles, the maxi- 
mum recorded during a period of 36 years being 
84. Wind velocities of 90 mi. per hr. have beer 
recorded in Buffalo. The combination of strong 
winds and very low temperatures is uncommon. 
Wind velocities of 53, and on one occasion 60 
ini., have been recorded during sleet storms, but 
Mr. Fowle is of opinion that it is rarely meces- 
sary to allow for wind velocities greater than 
47 mi. per hr. for steel tower lines, and 40 mi. 
per hr. for wood pole lines. The reason for the 
higher figure on the steel tower lines is because 
wind velocities are greater at an elevation of 50 
to 100 ft. above ground level than they are at a 
height of 20 to 40 ft. 


EFFECT OF TEMPERATURE VARIATIONS ON WIRE 
SAGS AND TENSIONS. 


A factor of safety of two is customary in 
stress calculations on overhead wires. This will 
permit of copper conductors being stressed up 
the elastic limit, which is about half the breaking 
stress. In England, where a factor of safety as 
high as five has been insisted upon, it cannot be 
said that anything has been gained in the matters 
of continuity of service or safety to life, because 
this and similar regulations issued by the gov- 
erning authorities — had the effect of is- 
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couraging the construction of overhead lines of 
any importance. 

It is a very simple matter to calculate by means 
of formula P, = wi?/8s the sag corresponding 
to a given length of span and whatever may be 
decdied upon as a maximum safe value for the 
tension in the wire. The safe minimum sag for 
the maximum tension when the wire is subjected 
to the greatest expected load in the matter of ice 
and wind pressure may thus be determined. This 
minimum sag will occur at the lowest tempera- 
ture to be expected in the district through which 
the liné is to be carried. 

Another formula is used for calculating the 
length of wire in the span. When the sag is rela- 
tively small, and the curve taken by the wire is 
assumed to be a parabola, this formula may be 
written: 

Length of wire =/-+ (8s/31) 

The calculation of the sags and corresponding 
tensions at temperatures and under conditions of 
loading other than those which will cause the 
tension to be a maximum is not by any means a 
simple matter. A decrease of tension will cause 
a wire to contract in length because of its elastic 
properties, while an increase in temperature will 
cause it to become larger. If the extra load on 
the conductor due to wind pressure and ice (if 
any) be removed, the sag will adjust itself until 
the formula P; = wil?/8s is again satisfied, the 
weight w being, in this case, that of the wire 
only. It must be noted, however, that the length 
of the wire, as expressed by the latter formula, 
will now be equal to the length as originally cal- 
culated for the loaded wire, less the elastic con- 
traction due to the reduction of tension. If the 
temperature be now supposed to rise the length 
of the wire will increase, but not in direct pro- 
portion to the temperature increase, because, so 
soon as there is any increase in length leading to 
an increased sag, the tension in the wire is imme- 
diately relieved, and, since it is assumed that the 
elastic limit has not been exceeded, there will be 
a reduction in length which could easily be cal- 
culated if the amount by which the tension is re- 
duced were known. 

Mathematical formulas for the solution of this 
problem involve the first and third power of the 
unknown quantity and are awkward to handle. 
Graphical methods and some analytical methods, 
or a combination of both, will yield good results 
and each engineer will have a preference for the 
method which, in his hands, will solve the prob- 
lem in the shortest time. It is not proposed ‘to go’ 
further into these matters of sag and tension cal- 
culations because in stating the problem and 
indicating the factors entering in its solution the 
purpose of this article has been accomplished. 


COMPARISON OF PROPERTIES OF MATERIALS USED 
FOR CONDUCTORS. 


Although copper is used in greater quantities 
than other materials for overhead conductors, 
aluminum is also available and in many cases 


may be preferable to copper. Under ordinary 
circumstances, the choice of material for the con- 
ductors of an overhead high-tension transmission 
line lies between copper and aluminum. Under 
certain conditions, as for the transmission of 
continuous currents or when the price of more 
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suitable materials is abnormally high, galvanized 
iron or steel may prove satisfactory and economi- 
cal; and compound wires or cables such as cop- 
per-clad steel and aluminum cables with gal- 
vanized steel core are used where great mechani- 
cal strength is needed in combination with wire 
of high conductivity. 

It is probably safe to assert that, apart from 
the question of cost, the high conductivity com- 
bined with the great strength and elasticity of 
hard-drawn copper give this material the advan- 
tage over others for use on the ayerage high- 
tension electric transmission line. The breaking 
stress of copper wire of the sizes used in stranded 
conductors is from 60,000 to 65,000 Ibs. per 
sq. in. 

The conductivity of hard-drawn aluminum 
wire is between 60 and 61.5% by Matthiessen’s 
standard, pure copper being 100%. The weight 
of an aluminum conductor is almost exactly half 
that of the copper conductor of equal resistance, 
and it is about 77% as strong as the equivalent 
copper cable (safe working stress). Comparing 
aluminum of 61% conductivity with copper of 
97% conductivity, the diameter of the equivalent 
aluminum cable would be 1.26 times the diameter 
of the copper cable, 

The ultimate tensile stress of hard-drawn 
aluminum wire usually lies between 24,000 and 
32,000 Ibs. per sq. in., depending upon the size of 
wire and hardness; if carried beyond a certain 
point, high tensile strength is a disadvantage, 
because the conductivity is lowered and the wire 
becomes “short.” 

The ordinary commercial galvanized steel 
strand cable, as used for guy wires, has a break- 
ing strength averaging 70,000 lbs. per sq. in., and 
a conductivity of about 11.5% by Matthiessen’s 
scale. When used to convey alternating cur- 
rents, the high permeability of iron increases the 
so-called skin effect, with the result that the re- 
sistance to the flow of current may be greatly 
increased, depending upon the size of the cable 
and the frequency. Apart from the greater loss 
of voltage due to apparent increase of resistance 
when iron wires are used with alternating cur- 
rents, the loss of pressure due to increased re- 
actance must also be taken into account. The 
external reactance is the same for a given diame- 
ter and spacing of wires whatever may be the 
material ; but the internal reactance will obviously 
be much greater for a “magnetic” than for a 
“non-magnetic” conductor: When comparing 
iron with copper or aluminum as a possible mate- 
rial for conductors, the shorter “life” of the iron 
wire must not be overlooked. 

The weight of an iron or steel cable will be at 
least five times that of the copper cable of equal 
resistance, and with the higher grade (and 
stronger) steels, this multiplier may be as high 
as ten. High-grade steel conductors can be used 
to advantage for very long spans or where the 
climatic conditions are such as to subject the 
cables to abnormally great stresses. Extra high 


strength steel wire can be obtained with an ulti- 
mate strength of 180,000 lbs. per sq. in. and an 
elastic limit of 110,000 Ibs. per sq. in. A possi- 
ble maximum working stress for this material 
would be about 80,000 Ibs. per sq. in. 

By welding a coating of copper on a steel wire 
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a compound wire known as hard-drawn copper- 
clad steel wire is produced. This has been well 
tested, and experience has shown it to be an ex- 
cellent’ material for many purposes. The wire 
can be made up in the form of cables if desired, 
whiche when used as conductors for overhead 
transmission, will have greater strength than 
cables made entirely of copper, and much lower 
resistance than cables made entirely of steel. The 
two metals are intimately and permanently weld- 
ed together by means of a special copper-iron 
alloy, and the relative quantities so adjusted that 
the finished wire has a conductivity of 30% of a 
copper wire of the same diameter. 

The central wire of a stranded conductor may 
be galvanized steel, or a small diameter steel cable 
may be used for the core. This increases the 
strength, especially in the case of aluminum 
cables, and a compound conductor of this sort is 
useful for long spans on an aluminum-wire trans- 
mission line. It is usual to neglect the current- 
carrying capacity of the steel core, and calculate 
the ‘conductivity on the assumption that all the 
current is carried by the strands of the higher 
conductivity metal. Composite cables can be 
made of steel and copper wires, but the strength 
‘of hard-drawn copper is so great that the gain 
due to the addition of the steel core is compara- 


. tively small. 


When a stranded conductor is made up of one 
material only, the central wire is subjected to a 
greater strain than the wires that are spiralled 
around it. This difficulty can be overcome by 
using hemp for the central core. A hemp-core 
cable will have slightly greater diameter for the 
same conductivity and greater smoothness of 
surface than a metal-core cable, and these fea- 
tures will raise the critical voltage at which 
corona will form. 

Although solid conductors may be used when 
the amount of current is not very great, stranded 
cables are generally to be preferred.- The pitch 
(of each wire) in a standard concentric-lay cop- 
per wire conductor is usually between 12 and 16 
diameters of the finished cable. The tensile 
strength of a stranded conductor is about 90% 
of the total strength of all the wires forming the 
cable. The illustration (Fig. 1) from a photo- 
graph supplied by the Rome Wire Co., shows a 
large stranding machine as used for combining 
the individual wires to form the finished cable. 


DETERMINING THE LENGTH OF SPANS ON OVER- 
HEAD TRANSMISSION LINES. 


From the relations indicated by the formulas 
developed in the earlier portions of this article, 
it is obvious that an increase in the distance be- 
tween supporting structures necessitates higher 
towers to take care of the greatly increased sag 
which must be provided if the tension in the 
wires is not to become excessive, . The saving in 
the number of supports and of insulators must 
therefore be set against the increased cost of the 
higher and stronger towers required on the longer 
spans. The determination of the best span to 
use is an economic problem—there are few engi- 
neering problems which are not fundamentally 
economic—and its solution is not very difficult. 
Pole-line spans range from 200 ft. with wood 
poles to 400 ft. or more with the latticed steel 
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poles; while the steel-tower lines,’as generally 
used for the higher voltages, have spans ranging 
from 600 to 850 ft. Exceptionally long spans 
may be used where the natural formation of the 
ground necessitates or permits of the use of a 
considerable length of unsupported wire. Very 
high towers are sometimes required in order that 
‘the wires, even at the lowest point in the span, 
shall clear shipping on navigable rivers. The 
largest span in the world crosses the St. Law- 
rence river about 20 mi. from Three Rivers, 
Quebec, and is 4800 ft. in length. The steel tow- 
ers to which the conductors are anchored are 
350 ft. high. The longest span in the United 
States is on one of the transmission lines of the 
Pacific Gas & Electric Co. where it crosses the 
Carquinez straits. The distance between points 
of support is 4427 ft., and stee! conductors are 
used. : 


There are no engineering difficulties in the way _ 


of using still longer spans, provided the natural 
formation of the ground is favorable. With very 
long spans the sag of the wires must necessarily 
be very great and advantage must be taken of 
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hill-tops to obtain the required height at the 
points of support. Even without any additional 
loading such as will be caused by wind pressure 
and ice deposits, a limit is reached where the wire 
will no longer carry its own weight. Calcula- 
tions, which are easily made, show that the safe 
stress in the material—the elastic limit—is 
reached with steel cables when the span is about 
4 mi. For aluminum the maximum would be 
3 mi., and for copper somewhere between 2.5 and 
2.75 mi. Obviously the length of no single span 
on a practical transmission line can ever attain 
these limiting figures. 


MetHops OF MAKING JOINTS AND TIES FOR 
CoNnDUCTORS. 


Joints in conductors can and should be made 
to be of the same strength as the wire itself. It 
cannot be said that there is any one method which 
has proved itself superior to all others. The 
McIntyre joint is one which employs a soft tube 
This tube 
incloses the overlapping ends to be joined and is 
then twisted. It is claimed that when the sleeve 


ARMOR TOP 


BRIDLE 
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Fig. 6.—Methods of Tying Line Wire to Insulators. 


The illustrations are plan views with insulators removed to show details. No. 4 tie wire should be used for No. 1 
and smaller conductors, and No. 2 for No. 0 and larger conductors. The same metal as that of the conductor should 
be used for the tie wire, the tie wire being soft drawn to wrap tightly around the conductor. The conductor should 


be placed in the top groove of the insulator where possible. 


Lengths of the wires vary from 3 ft. for a single tie on 


a small insulator to 25 ft. for such as a stirrup tie on a 50,060-volt insulator. For combined security and economy 


of tie wire the cross-top tie is excellent. 
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is long enough to allow of three complete turns, 
the strength of this type of joint is equal to that 
of the cable itself. 

Tie wires usually secure the conductor to the 
insulator in such a way as to prevent as far as 
possible the creeping of the conductor from one 
span to another. In some cases, however, it is 
advisable to allow the conductor to slip, or the 
tie wire to break, before the tension in the cable 
is great enough to damage insulator or crossarm. 
Soft or semi-hard wire is generally used for ties, 
and the size should not be less than No. 4 B. & S. 
copper, or No. 2B. & S. aluminum. The tie wire 
should be of the same material as the conductor. 

Some forms of tie include a serving of the tie 
wire extending an appreciable distance on each 
side of the insulator, the object being to afford 
some protection to the conductor in the event of 
an arc striking over the insulator. 

A long sleeve over line wires at point of sup- 
port is objectionable. It is true that breakages 
of wires caused by too great rigidity at points of 
support are of rare occurrence; but where 
mechanical forms of cable clamps are used, as 
with the suspension type of insulator, and in 
many of the larger pin-type insulators, the method 
of clamping the conductor to avoid mechanical 
injury or weakening due to vibration or to sway- 
ing of the wires in a wind should receive careful 
attention. The latest developments in the matter 
of mechanical clamping devices for line wires 
show that attention is being paid to the minutest 
details tending toward sound construction znd 
durability. 





EVIDENCE THAT ELECTRICAL IN- 
DUSTRY IS BOOMING. . 





Western Electric Co.’s Business in Last Eight 
Months Indicate Volume of $225,000,000 
for Current Year. 

The continuing activity and prosperity of the 
electrical industry is evidencedby the volume of 
business reported by the Western Electric Co., 
whose sales are running at a higher rate than 
at any other period in the company’s history. 
For eight months of the current year its domestic 
billings showed a total volume of $119,500,000, 
indicating domestic sales for the year of approxi- 
mately $190,000,000. This does not include its 
export business or sales of its foreign affiliated 
companies, which will probably reach a volume 
of $38,000,000, bringing the total business up to 
more than $225,000,000 for the year. The do- 
mestic sales will exceed the 1919 business by 
over $60,000,000, and are greatly-in excess of 
the company’s largest previous year, that of 1917. 
This is especially worthy of note when it is con- 
sidered that in 1917 the sales were materially 
affected by the heavy buying of the United 
States government, while in the present year the 
business is in all lines of the company’s activi- 
ties and in all sections of the country. This is 
true not only with respect to telephone appara- 
tus, but is especially marked in such labor-saving 
devices as washing machines, sewing machines, 
vacuum cleaners and also in farm power and 
light plants. 

That the enlarging. demand is not of a tempo- 
rary character is indicated by the recent increase 
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of unfilled orders on the company’s books from 
$47,400,000 on Jan. 1 to over $85,000,000 
on Sept. 1, deliveries in many instances being 
scheduled for 1921 and 1922. 

The company’s officials state that the sales 
would have been much larger had it not been for 
difficulties experienced in the supply of raw ma- 
terials, delays in transportation and shortage of 
labor. The company’s manufacturing plant at 
Hawthorne, Ill., has been greatly enlarged and 
further additions are now being made to it. The 
number of employes on Aug..31 was 33,231, the 
greatest in the history of the company. 

The export and foreign business is also ex- 
panding steadily. The New York office has re- 
cently announced the organization of a new 
company in the Argentine to take care of the 
telephone requirements of the countries in the 
southern part of South America. The Ca- 
nadian branches have substantially increased the 
volume of their business over previous years. 
The company’s factories in Antwerp and Lon- . 
don are both running to full capacity, the Lon- 
don factory turning out a larger volume of ma- 
terial than in the pre-war days. The Antwerp 
factory, which was in control of the Germans 
during the war and has since had to be com- 
pletely rehabilitated, is now gaining rapidly and 
should reach the pre-war rate of production by 
the end of the year. The Italian business has 
lately suffered, in common with other Italian in- 
dustries, by reason of the labor troubles, but 
these seem to be in process of satisfactory ad- 
justment. . A separate company has recently 
been organized in Norway to care for the in- 
creasing Scandinavian business. The branches 
in Australia, Japan and China are all running at 
a satisfactory rate. 

While the company’s business in this country 
and in its many foreign branches throughout the 
world has expanded considerably in 1920, : the 
present indications are for still further growth 





WATER POWER OF MACEDONIA TO 
BE EXPLOITED. 


Greek capitalists are reported to be investi- 
gating the water-power resources of Macedonia. 
It is estimated that an expenditure of 500,000,000 
francs (approximately $100,000,000 at normal 
rate of exchange) will be necessary to utilize the 
estimated 340,000 hp. One-seventh of the elec- 
trical current generated will be used for the 
Saloniki district, while the rest will be conducted 
to Athens. Energy is to be diverted on the way 
to Athens for utilization in new mining and agri- 
cultural operations. 





FIXTURE LABEL IDENTIFIES NA- 
TIONAL COUNCIL’S PRODUCTS. 


The National Council of Lighting Fixture 
Manufacturers has recently issued to dealers 
through its members a neatly designed label for 
use on products as orders are filled. This label 
was adopted and is being used in accord with 
an understanding between the executive board 
of the National Dealers’ organization and the 
executive committee of the National Council of 
Lighting Fixture Manufacturers. 
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Ultimate Boiler Capacity Limited 
by Design and Operation’ 


Size and Shape of Gas Passages, Superheaters, Dry Pipes, Boiler 
Nozzles and Feed Pipes Are Limiting Factors—Heat Head De- 
termines Rate of Heat Transfer—Theoretical and Practical Ideas 


By JOSEPH HARRINGTON 


Vice-President and Engineer, James A. Brady Foundry Co., Chicago. 


Coal is the most valuable commodity handled 
by man. In using the word “valuable,” the mean- 
ing of having the greatest importance among our 
essentials of life is implied. Almost without ex- 
ception, every activity of mankind is directly 
affected by power in some form or other—which 
power is, in almost all instances, derived from 
the burning of coal. It would be difficult indeed 
to underestimate the importance of coal. The 
old saying “We never miss the water till the well 
runs dry” applies to coal with almost equal em- 
phasis. 

The coming winter promises to be one to be 
remembered in this particular, and anything car- 
rying with it a scrap of enlightenment as to how 
the burden can be lightened is worth the time 
and trouble of anyone to develop. With the ad- 
mitted necessity of power generation, let us dis- 
cuss without too much technicality some of the 
things affecting the power plant of today. 

As a practical phase of the subject, it must be 
recognized that the details of power generation 
are governed by the same laws that control all 
” *First of a series of articles by Mr. Harrington, as- 
sisted by W. A. Nelson, advisory engineer of the James 
A. Brady Foundry Co., dealing with the present fuel 
situation from a combustion standpoint. Features of 
furnace and stoker construction and operation, and 


utilization of low-grade fuels, as related to ultimate boiler 
czpacity, will be taken up in later articles. 
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Boiler Having Long Gas Passage Parallel to Direction 
of Tubes. 


business. Power must be generated and sold at 
a cost which will leave a sufficient profit for the 
encouragement of capital and the development 
of personal interest. Enormous increases in the 
costs of power-plant equipment have thrown a 
burden upon the central-station company which 
only those actively engaged in the management 
of such enterprises can fully appreciate. For- 


* tunate it is that there are some mitigating cir- 


cumstances. It would be disastrous indeed if 
plant capacities had to remain where they were 
five or six years ago. It was thought then that 
a boiler developing twice its rated capacity was 
being worked about up to the limit, but today an 
output of 300% is not abnormal and 400% is no 
farther away today than 300% was a short time 
ago. A study of the limitations imposed by the 
fuel will be discussed later, consideration being 
now confined to the boiler proper. 

The tendency being to get the maximum out of - 
a given boiler investment, the question naturally 
arises “How far can we go?”’. Ordinarily, this 
phase of the question would be subdivided into 
two parts, as determined by physical considera- 
tions on the one hand and economic considera- 
tions on the other. It is generally, if not uni- 
versally, admitted that a clean boiler tube cannot 
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Boiler Layout With Inclined Tubes and Vertical Gas 
Passages. 
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be burned: provided there is an adequate flow of 
water over the side opposite to the heat. Much 
has been written about the spheroidal state, but 
the accuracy of such an analysis is to be ques- 
tioned. The spheroidal state occurs when water 
is thrown upon an already highly heated metallic 
surface, but the possibility of similar conditions 
arising when the water and metal are initially in 
contact, and the heat application is gradual, is 
quite remote. It has been sufficiently demon- 
strated that the actual temperature rise in the 
metal wall of a boiler tube is not great. Then, 
presupposing an adequate circulation in the boil- 
er, the original proposition that a boiler plate 
cannot be injured when supplied with adequate 
water contact on one side appears to be substan- 
tiated. It is obvious that this is affected by the 
design of the boiler, and without questiori the 
rapidity of circulation is affected widely by the 
design of the circulation system. Herein is found 
a legitimate argument by boiler makers in favor 
of their specific design. Ultimately, that boiler 
is best which offers the most unrestricted flow 
of water over its tube heating surface. It is be- 
lieved that it is safe to eliminate from this dis- 
cussion any restrictions imposed upon ultimate 
boiler capacity by the physical considerations of 
heat transmission. 

The heat absorbed’ by a boiler is always a 
constant fraction of the heat available. This 
principle has been thoroughly established by many 
carefully conducted tests of boilers varying wide- 
ly in type and size. While the specific value of 
the fraction varies with the structural design of 
the boiler and with its physical state of cleanli- 
ness, there is no- limit in sight where this con- 


stant relation fails to hold true. As a direct con- - 


sequence of this law it is seen that boiler ca- 
pacity is not limited by the ability of the boiler 
to absorb heat, but only by the quantity of heat 
that can be presented for absorption. The ques- 
tion then becomes “How much heat can be pre- 


sented to a boiler without introducing losses 
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Chart Showing Actual Gas Temperatures at Progressive 
Points in Passage Through a 300-Hp. Edge Moor Boiler. 


large enough to effect the advantage due to the 
higher rate of steaming?” 


TuHere ARE DEFINITE Factors LIMITING THE 
- CAPACITY OF A BoILer. 


For the purposes of analysis, this question may 
be divided into two major parts—the limitation 
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of heat transfer imposed by the limitations to the 
heat head, and the limitations imposed upon the 
flow of gases over the heating surface by virtue 
of the laws relating to the flow of gas through 
orifices. There is a limitation in both depart- 
ments, as will be shown. 

Assume a furnace temperature of 2500 deg. F. 
and a terminal, or flue-gas, temperature of 500 
deg. F. One of the laws relating to the transfer 





Diagram Showing Chain-Grate Stoker and One Method 
of Arranging Gas Passages of a Stirling Boiler. 


of heat states that “the rate of transfer is directly 
proportional to the difference in temperature be- 
tween the two bodies affected.” Now, in the 
case cited, the lower temperature is the temper- 
ature corresponding to the steam pressure which, 
for the sake of specific figures, will be taken as 
400 deg. F. Due to other physical laws this tem- 
perature is constant throughout the boiler, so that 
the same lower temperature is presented to the 
gases of the uptake as well as to those of the 
furnace. 


Mean Heat Heap AVAILABLE Is LIMITED BY 
FURNACE TEMPERATURES. 


It may also be assumed that the average heat 
head is a value somewhere between the differ-- 
ences between steam and furnace temperature 
and the difference between steam and flue-gas tem- 
perature. With the temperatures of 2500, 500 
and 400 deg. F. already assumed, and assuming 
a straight-line drop in temperature with passage 
of gases over the boiler heating surface, the 
mean or average heat head would be 1100 deg. F. 
However, the assumption of straight-line tem- 
perature drop is not strictly correct, as may be 
seen from an inspection of the accompanying 
diagram showing actual gas temperatures obtain- 
ing at various points of progress through a 300- . 
hp. Edge Moor boiler. The true mean heat head 
is the average ordinate between steam tempera- 
ture and the gas temperature shown on such a 
curve, and it will vary with the type of boiler 
and setting, with the boiler condition and, as 
indicated by the two curves, 4 and B, with the 
rate of- steaming. : 

It is evident that the mean heat head under the 
conditions assumed will be something less than 
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Boiler Having Tubes Over the Furnace and Two Gas 
Passages. 


the 1100 deg. F. found as the arithmetical mean 
of initial and final temperature differences. This 
head, which for convenience will be assumed as 
1000 deg. F., will correspond to a certain rate of 
heat transfer and will require the passage of a 
certain volume of gas to maintain conditions 
uniform. Now, assume that the volume and 
velocity of gas are increased gradually until the 
limit is reached while the furnace temperature 
remains constant. The terminal temperature and 
the shape of the temperature-drop line will be 
the only things affected. The final temperature, 
as is obvious, would increase as the volume and 
rate of flow of furnace gases is increased, until 
with an infinitely large volume of gases the ter- 
minal temperature would equal the initial tem- 
perature. With equal initial and terminal gas 
temperatures, the temperature-drop line becomes 
straight and is horizontal. Under these condi- 
tions the heat head would be 2500 minus 400, or 
2100 deg. F., so that there is an absolute limit 
placed on the amount to which the heat head can 
be increased by virtue of increased combustion 
rates. It would (using the above figures) in- 
crease only from 1000 to 2100 deg. F.—an amount 
which is obviously relatively slight. It would 
seem, therefore, that inasmuch as the rate of heat 
transfer is proportional to the difference of tem- 
peratures, there is a distinct and arbitrary limita- 
tion to the capacity of a boiler as long as furnace 
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temperatures are fixed at a given value. There 
is not much question but that the limit of initial 
furnace temperatures with existing commercial 
refractories has already been reached. Conse- 
quéntly we may not for the present hope to in- 
crease the heat head or mean temperature dif- 
ference by raising the initial temperature above 
the present limits. 

Considering the other phase, namely, the lim- 
itation imposed by the laws governing the flow of 
gases, another very practical matter is found. 
The frictional resistance to the flow of gas 
through an orifice varies as the square of the 
velocity, and in addition there is another law to 
be taken into consideration that limits the amount 
of fluid passing through an orifice into atmos- 
pheric resistance on the other side. It is unlikely 
that the latter law could ever be reached under 
the conditions surrounding boiler practice, but 
that the former restriction is reached quite soon . 
is well understood. When the higher boiler 
capacities are developed the draft loss in the 
boiler becomes of paramount importance, and it 
is in nearly all cases the factor which limits the 
development of further boiler capacity in a given 
equipment. 

Induced draft fans capable of producing a 
negative pressure of three or four inches of water 
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Babcock and Wilcox Boiler Arranged With Gas Passage 
Tapering Towards the Exit. 


can be readily secured, but due to the rapid rise 
in exit temperatures further heating area in the 
form of feed-water economizers must be in- 
serted in order to prevent undue stack losses. 
Therefore, a practical consideration in this ques- 
tion of draft loss within the setting is found. 
Designers must have in mind a form of baffling 
that will accomplish the purpose of bringing all 
of the heating surface into contact with the fur- 
nace gases while not causing excessive resistance 
to the flow of such gases. That this can be ac- 
complished is not doubted, and that it must be 
accomplished if capacities are to go where mod- 
ern conditions demand is not to be questioned. 
The accompanying illustrations show various 
methods of arranging the gas passages of differ- 
ent types of boilers. These illustrations are by 
no means complete as to types of boilers or styles 
of arrangement, but will serve to show that there 
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is a great variety of schemes to select from in 
planning equipments. 

Another interesting and highly important phase 
of this problem of boiler design is encountered 
when the steam passages in the boiler are consid- 
ered. A certain velocity is desirable to prevent 
undue cooling of the steam, but frictional resist- 
ance increases rapidly and it is seldom that a 
boiler is encountered wherein the pressure drop 


between the interior and the boiler header is not é 


excessive at 300% of rating. Indeed, some boil- 
ers are so built that the steam ‘literally cannot get 
out without pressure drops of 25 or 30 lbs. It 
is seldom possible to raise the boiler pressure 
enough to overcome this loss, and it is equally 
seldom that engine-room conditions will permit 
of lowering the header pressure by such an 
amount. Here again is found a most important 
and practical matter for the boiler designer. In- 
take pipes, boiler nozzles, superheater passages, 
and the like, must be made larger than ever 
before. 
LimitinGc Factors DEVELOPED IN ACTUAL 
Bo1Ler-Room PRACTICE. 


That these conditions are not mere generalities 
is proven by experiences of recent date in actually 
developing limit capacities on existing boilers. 
An experience with a large standard make of 
boiler, equipped with a superheater and supplied 
with draft from a stack about 250 ft. high, de- 
veloped actual figures substantially as follows: 
Originally designed for about 175% of rating, 
the boiler provided a 4-lb. drop in the superheater 
and a very small drop in the dry pipe and boiler 
nozzle. As the rate of combustion was carried 
up under forced-blast stoker-fired conditions, it 
was noted that the drop of pressure in the super- 
heater rose to a point six times the original figure 
and the dry-pipe loss mounted to a point which 
rendered the total pressure drop of the steam in 
getting out of the boiler to fully eight times the 


original—an amount which made it impossible to 


operate without blowing the safety valves. 

Changes in both the superheater and dry pipe 
effected a return to substantially the former con- 
ditions—at least the loss in pressure is now not 
so great but that it can be endured. At the same 
time the increased volume of gases passing 
through this boiler increased the draft loss from 
0.6 to 1.0 in. of water. If it had not been for 
the fact that the excess air was reduced to a 
point where the CO, almost doubled, the draft 
loss would have risen at a much earlier stage and 
would have imposed a much lower limit upon the 
steaming capacity of the boiler. As it is, 275% 
of rating is now readily secured as compared 
with 175% originally. 

When all these conditions are overcome, the 
boiler heating surface will be available for use 
to a greater extent than ever before. The tend- 
ency of the times is undoubtedly in this direction. 
Before it is possible to utilize the latest develop- 
ments in stoker design, the restrictions imposed 
by the boiler must be overcome. In conclusion, 
it may be stated that boiler capacity is not limited 
by any inability of- the boiler to absorb heat, but 
only by our ability. to pass furnace gases through 
the setting and to get steam out of the boiler. As 
conditions stand today, it appears that stoker de- 
sign has gotten ahead of boiler design. 
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CONFERENCE CLUB PLAN MEETS 
WITH APPROVAL. 


The Conference Club held a meeting at White 
Sulphur Springs, W. Va., Oct. 1-2. L. K. Com- 
stock, president of the organization, stated that 
several representative jobbers had expressed 
their willingness to advance the Conference Club 
plan, which had as a basis the working out of 
the problems confronting the electrical industry. 
At the Pasadena convention of the National Elec- 
tric Light Association the idea of forming an 
organization which could discuss the problems of 
the industry with relation to the public was fa- 
vored by a number of the central-station com- 
panies’ representatives. After considerable dis- 
cussion it was decided to appoint a committee 
to consult with the executive committee and sub- 
mit a plan of organization based on the ideas 
expressed by the various members of the Con- 
ference Club. 





NEW YORK UTILITIES COAL SUPPLY _ 
SHOWS INCREASE. 


On Oct. 5 the public utility companies of the 
first district of New York had on hand an ag- 
gregate of 427,539 tons of soft coal, compared 
with 399,676 tons for the previous week. While 
this increase of about 27,000 tons is not regarded 
as sufficient to assume the different utility com- 
panies an adequate supply for the winter, the 
Public Service Commission is furthering action 
to insure sufficient coal to provide for the con- 
tinuous operation of the electric, steam and gas 
companies. The Brooklyn Edison Co. had on 
hand on Oct. 5, 85,935 tons, or 61 days’ supply, 
and the New York Edison Co. 29 days’ supply, 


or 130,529 tons. .$} 





CALIFORNIA UNIVERSITY CONDUCT- 
ING ELECTRICITY COURSES. 


Courses in electricity are being conducted in 
San Francisco and Oakland, Cal., under the aus- 
pices of the University of California Extension 
Division. Another and more advanced course 
takes in the higher problems of transmission, 
storage batteries, measuring instruments, etc. 
Arthur L. Jordan, head of the science depart- 
ment, San Francisco Polytechnic High School, 
is in charge of the elementary courses at that 
point.. In Oakland, elementary instruction in 
direct and alternating current is being given by 
R. Roy Cowles, assistant superintendent of elec- 
tric distribution, Alameda County District of the 
Pacific Gas & Electric Co. 





EDUCATIONAL PLANS OF DUQUESNE 
LIGHT SECTION, N. E. L. A. 


The first meeting of the 1920-21 season of the 
educational committee, Duquesne Light Co. Sec- 
tion of the National Electric Light Association, 
was held Oct. 4 in Pittsburgh. The purpose of 
the meeting was to register students in electrical 
apparatus and steam engineering courses. The 
interest shown by the men in the educational 
work of the past season has prompted the new 
administration to continue this form of section 
activity. General meetings will be held on the 
first Monday of each month. ; 
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Bonus Systems tor Employes in 
Power Plants | 


Power Costs per Unit of Factory Production Serves as Basis 
of Bonus Determination— Division of Total Bonus Should Be 
Based on Actual Skill and Efficiency of Individual Employe 


By ROBERT JUNE 


Many factors must be taken into consideration 
in the establishment of a bonus system for the 
power-plant employes if the system is to result 
in maximum economy of operation and maxi- 
mum satisfaction of both employes and man- 
agement. Only by a thorough and definite analy- 
sis of conditions can the management be as- 
sured that the bonus is actually earned, and only 
on the basis of such analysis can the chief engi- 
neer be assured that his men receive a just pro- 
portion of the results of superior accomplish- 
ments. 

Replies to a general letter addressed to a num- 
ber of chief engineers brought -to light a surpris- 
ing lack of information with regard to the ap- 
plication of the bonus system. Most of the re- 
plies requested information instead of giving it, 
the letter here quoted from being typical of the 
present situation with the majority of large pow- 
er plants. ‘We try to educate our boiler-room 
men to the fact that power must be produced 
economically, and that this means that high op- 
erating efficiencies must be maintained. We in- 
struct our men in their individual and collective 
duties, pay them high wages and generally give 
them to understand that we regard them as 
skilled operatives from whom we have a right to 
expect high-grade results. As an incentive to 
good work we post each Monday, on the bulle- 
tin board in the boiler room, the record of over- 
all boiler efficiency for the preceding week. 

“While our results in the main are good, we 
want to improve them. For one thing, we are 
going to try to separate the percentages of our 
24-hr. load handled by each of the three shifts. 
We are doing this on the principle that one shift 
handles 50% of the load, another handles 30% 
and the third handles 20%, and that we should 
get correspondingly better results from the shifts 
handling the larger loads. After we have estab- 
lished the proper efficiency for each shift we are 
going to put in a bonus system of some sort. We 
are already working on this, but, as you realize, 
there are a good many angles to the problem 
and we should be glad to have any information 
which you may possess, etc.” 

This, then, is the situation in many large power 
plants. ‘They are paying high wages, and try- 
ing to educate the men, in some cases, by week- 
ly conferences in conjunction with occasional 
informal lectures on various phases of power- 
plant operation. Close supervision of the work 
of the individual and personal leadership evok- 
ing a high esprit de corp are the principal reli- 
ance at present. It is considered, however, that 


these are not enough and that a properly devised 
bonus system probably offers the necessary sup- 
plementary incentive. 

Turning now to the smaller power plants it 
is found that they have been more ready to adopt 
bonus systems. Presumably this is due to the 
fact that they find it more difficult to provide 
educational facilities for their men and to exer- 
cise a close supervision over their work. While 
the systems used are not elaborate, they seem to 
be effective. The point here worth noting is that 
the tendency in both large and small plants is in- 
creasingly toward the use of bonus systems. 


Potnts Uron Wuicu Bonus SystEM SHOULD 
Be BASED. 


The term “bonus” may be taken as meaning 
additional compensation, above a fixed amount, 
based upon net savings effected through the per- 
sonal efforts of the recipient of the bonus. As 
applied to the boiler room, a reasonable efficien- 
cy, based upon the results previously attained in 
the particular plant under consideration and also 
upon results attained in other power plants of 
approximately the same size and general char- 
acteristics, must be determined upon as a base 
line or starting point. 

Before blindly assigning an arbitrary value to 
performance above a fixed base line, the relation 
of the power-plant expenses to. manufacturing 
operations as a whole should be ascertained with 
some exactiude. The reason is that it will prac- 
tically always be found that power-plant expenses 
for any business, so far as the individual plant is 
concerned, vary along the line of a fixed curve de- 
pending upon the output of the plant. That is, 
if the works as a whole is operated at 100% 
capacity, power costs will bear a definite relation 
to the product in terms of pounds, bushels, yards, 
tons or whatever unit the product may be meas- 
ured by. Assuming that the power cost is $0.10, 
$1 or $10 per unit at 100% factory output, at a 
reduced factory output of 80% it will be found 
that a different power cost per unit, say $0.12, 
$1.20 or $12 will prevail. If the works output be 
still further reduced to 50% capacity, it will be 
found that the power cost per unit is further in- 
creased to, say, $0.15, $1.50 or $15. 


Srupy Is REQUIRED TO DETERMINE UNIT POWER 
Costs. 


Determination of this curve is not a simple 
natter. It cannot be done in a week or a month, 
but it is well worth the effort even if it takes a 
whole year. The first step is a complete appraisal 
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of the power plant including the value of the 
land and buildings, the complete steam-generat- 
ing equipment with all accessories, the turbines, 
feed-water heaters, condensers, pumps, gener- 
ators, switchboards, fire pumps, sprinkler sys- 
tem, all piping and all wiring which apply wholly 
to the power plant proper and all main lines of 
pipe and wire by means of which steam, water 
and energy are carried to the works centers. 
With this appraisal in hand, it is at once discov- 
ered why the unit power-cost curve is a curve 
and not a straight line. Power-plant costs fall 
into two divisions, those which do not vary with 
the volume of product, and those, which do vary 
with production. 

Interest, depreciation, taxes and insurance are 
examples of the non-variable costs. To these 
must be added, if the power plant is ready to 
serve the works with any amount of power up to 
100% capacity, the cost of labor, fuel required 
to bank fires and to keep the prime movers turn- 
ing over without doing useful work, lubricants, 
water and ash removal required for standby serv- 
ice, heat and light for power plants, etc. These 
items vary but little regardless of whether the 
output is 30% or 100% of full capacity. 


Figures SHOW ECONOMIES OF OPERATION. 


The variable costs are, of course, coal, feed 
water, lubricants, ash removal, some equipment 
maintenance and a certain amount of general 
supplies such as waste, packing, gaskets, etc. 
Fig. 1 is.a typical graph illustrating the relation 
of the variable and non-variable cost factors to 
the volume of production. Fig. 2 is the curve, 
in this case assumed, resulting from the com- 
bination of the variable and non-variable ccsts 
per unit of product. Provided with this curve, 
the manager is ready to talk business to his chief 
engineer. 

In using the curve, the manager does not have 
to be concerned about a single detail of plant 
operation. He does not have to study boiler 
efficiencies, engine performance or economical or 
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Fig. 1.—Chart Showing Variable and Non-Variable Power 
Costs. 


uneconomical uses of steam, water and elec- 
tricity. -All he needs is the average plant output 
for a given period and a summary from the ac- 
counting department of the complete costs of 
power-plant operation for the same period. It 
is a matter of simple division to establish the 
power costs per unit of output, and to see how 
it checks up with the standard curve. If the 


power cost is higher than the standard curve 
indicates it should be, something is wrong, and 
it is up to the chief engineer to find out and cor- 
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rect the trouble and to explain to the manager 
why it should have occurred. If the costs check 
with the curve, the plant has simply done what 
it should do and no one is entitled to a bonus. 
When the actual power costs are less than those 
indicated on the curve for the volume of pred- 
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Fig. 2.—Chart Showing Power Costs for Unit of Product, 


uct, good management and constructive effort 
have been exercised in the engine and boiler 
room, and the chief engineer and every man un- 
der him is entitled to a share in the savings. 


CHIEF ENGINEER RESPONSIBLE FOR TOTAL 
. Power Costs. 


At this point it may be well to digress for a 
moment on the point of responsibility of the 
chief engineer for all items included in the curve 
under power costs. A man whose engineering 
record makes him a competent witness, in dis- 
cussing this matter, says: “Some engineers have 
argued that it (the curve) is not a fair basis of 
payment, that all the operating engineer can do 
is to make steam efficiently, run his engines, 
pumps, heaters, etc., as well as he knows how, 
and that he has no control of the situation be- 
yond his department. This is partly true and 
partly not true. The functions of the chief en- 
gineer should extend beyond the confines of the 
engine and boiler rooms. He should spend at 
least one-third of his time around the plant, and 
he should have an inspector in the plant continu- 
ally watching for improper use of power, light, 
steam, etc. The chief engineer should be di- 
rectly concerned in seeing that the process ma- 
chinery is maintained in an efficient condition. 
This is particularly true with regard to apparatus 
that uses steam in any form. If we include in 
the power plant all the equipment which in any 
way affects the use of fuel, it becomes a com- 
paratively simple matter to place upon the chief 
engineer the responsibility for the efficiency of 
the entire power-making and power-using equip- 
ment, and for the power cost per unit of pro- 
duction.” 

Now, returning to the bonus, the management 
should decide on some part of the saving to set 
apart, say, 33.3%, to be distributed as a bonus. 
Clearly, the chief engineer is entitled to a certain 
portion of this, and this portion should be deter- 
mined by the manager. The proportioning of the 
remainder among the various power-plant em- 
ployes should be practically in the hands of the 
chief engineer, since he is in constant touch with 
and supervises the work of the various indi- 
viduals. 

That the just proportionment of the bonus 
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among the various individuals will cause the 
chief engineer some serious study is not denied. 
It is important, however, that individual rewards 
be established and that the bonus be not simply 
divided among the men on a pro rata basis or 
with reference to their respective wages. The 
final results are due to the combined efforts of 
all the men and are beyond the control of any 
one man. 

It is necessary therefore to judge each man on 
the basis of his performance of his individual 
work. If boiler efficiency falls off, it may be due 
to improper firing, in which “case the fireman 
should be penalized, or it may be due to failure 
to keep the boiler free from soot and scale, in 
which case the man who does the cleaning should 
lose all or part of his bonus. The loss in effici- 
ency may, however, be due to leaky boiler set- 
tings, a condition outside of the jurisdiction of 
the fireman and clearly up to the boiler-room 
‘foreman. 

The principle of individual responsibility ap- 
plies all along the line. For instance, if a new 
grade of coal is brought into the plant and the 
assistant engineers do not make it their business 
to see that the firemen are instructed regarding 
the proper method of firing, they are guilty of a 
breach of duty for which they should suffer. The 
engineers are, of course, responsible for permit- 
ting radiation losses to continue because of fail- 
ure to insulate pipes, and for failure to correct 
leaky valves, traps, worn gaskets, etc. 

When the bonus is not earned by a particular 
individual it may be due to his not following 
instructions, to faulty maintenance making com- 
pliance with instructions impossible, or to faulty 
supplies. With so many angles to the problem, it 
is evident that close inspection and constant 
supervision of the work of the individual is abso- 
lutely necessary if material reductions in power- 
plant costs are to be made. 

It is realized that the program here outlined 
may seem elaborate. The small-plant operator 
in particular may think it complicated but it is 
precisely in the small plant that astonishingly 
good results can be attained. Admitting elab- 
orateness, this basis of bonus is certainly thor- 
oughgoing. To the writer’s mind, there is no 
point whatever to paying firemen a bonus for 
high CO,, or for high boiler efficiency, if no 
corresponding effort is made to see that the steam 
when produced is utilized without preventable 
- waste. 





WATER-POWER DEVELOPMENT A 
FACTOR IN CANADIAN INDUSTRY. 





Cheap and Plentiful Power in Cities of Canada Gives 
Material Advantage to All Branches of 
Industry. 


By Epwarp J. Digs. 


Development of water power with the subse- 
quent development of the manufacturing indus- 
try is going forward in western Canada at a 
rapid pace. Winnipeg, which a century and a 
quarter ago was only a fur trading post, today 
is referred to as “The Chicago of the North.” 
Its growing importance as a manufacturing cen- 
ter is attributed by leaders of industry to the 
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fact that the city has the cheapest power in 
America. Of course, in addition to its advan- 
tages from water power, Winnipeg is a great 
primary grain market, financial center of west- 
ern Canada, the pivot point of five great railway 
systems including the Canadian National Rail- 
ways, and the dominating influence over a half 
billion-acre area populated by 2,000,000 people. 

Winnipeg recently completed a $16,000,000 
aqueduct which now supplies the city with pure 
soft water from Shoal Lake, Ontario, 100 miles 
distant. The daily capacity is 100,000,000 gal- 
lons, and the supply, which is of excellent qual- 
ity, is inexhaustible. 

The newest addition to Winnipeg’s power sys- 
tem is a $9,000,000 hydroelectric plant which 
will have an ultimate supply of 168,000 continu- 
ous horsepower. The city supplies hydroelectric 
power to manufacturers at as low a rate as $0.005 
per kw-hr., and the power supply available is 
sufficient for a city pf ten times the size. On the 
subject of water power, the Dominion govern- 
ment has prepared the accompanying compre- 
hensive table showing the power available in 
each province and also to what extent it already 
has been developed. 








TABLE SHOWING THE AVAILABLE AND DEVEL- 
OPED WATER POWER IN CANADA. 
——Total horsepower developed—— 


Total For the For paper For 
available ‘electrical and pulp other in- 
Provinces. horsepower. industry. industry. dustries. Total 


Ontario .... 5,800,000 632,083 83,375 74,008 789,466 
Quebec ..... 6,000,000 370,000 100,000 50,000 520,000 
Nova Scotia 100,000 3,062 12,650 5,700 21,412 


New Bruns- 





WIG: caves 300,000 5,890 3,050 4,450 13,399 
Prince Edw’d : 

Island .... 3,000 eee 450 500 
Manitoba .. ee) eee 50 76,250 
Saskat’wan ROU OO Tt tewmanel 660s ken 100 100 
Alberta .... BE eO., hecuewn 7 Koakwke 32,860 
British Co- 7 

lumbia ... 3,000,000 216,345 49,000 4,275 269,620 
Oe eee 100,000 SRU0 Gilets. -cecwchs 12,000 

Total .... 18,803,000 1,348,490 248,075 139,033 1,735,598 





With but few exceptions all principal cities, 
and by far the greater number of towns and vil- 
lages, are supplied with hydroelectric energy, and 
the surplus production permits of the exporta- 
tion of considerable power from New Brunswick 
to the state of Maine, from Quebec to New 
York, from Ontario to New York and Minnesota 
and from British Columbia to Washington. In 
western Canada industrial developnient is pro- 
ceeding at a rate little appreciated in this coun- 
try. In most cases this development is due to 
water-power facilities» The government of the 
Province of Alberta in its official publication is 
now devoting an entire section to industrial news 
of that province with particular attention to 
water power. In the last issue it was stated that 
there were 208 factories in actual operation in 
the province giving employment to 3171 people. 





EXPORT OF ELECTRIC LIGHT BULBS 
FROM JAPAN. 


An estimate of the total output of electric light 
bulbs in Japan for this year is given as 14,000,000 
pieces. The demand for bulbs for home con- 
sumption is increasing and orders are forthcom- 
ing from India, China and the islands in the 
south. 
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Use of Electric Locomotives in 
Coal Mines 


Electric Power Haulage Systems Necessary to Secure Maximum 
Production and Profitable Operation — Features of Trolley and 
of Storage-Battery-Driven Gathering and Haulage Locomotives 


Power haulage is becoming a more and more 
important factor in the profitable operation of 
coal mines. With the demand for coal greater 
than the supply and wages continually advancing, 
machinery must be used as much as possible in 
coal mines to secure maximum production and 
profitable operation. With working faces reced- 
ing further from the shaft, the more necessary 
it becomes to employ power haulage, and, where 
workings are a long distance from the shaft, 
power haulage is the only way of transporting 
coal economically. Mines abandoned as unpro- 
ductive have again been put into operation by in- 
stalling improved haulage systems. In the main 
haulage mechanical methods can be employed 
with the greatest advantage, superseding man- 
power or ponies, while the gathering can also be 
done more economically by means of mine loco- 
motives. The elimination of pit ponies from coal 
mines is desirable for humanitarian reasons as 
well as for sanitation. 

Of the various types the electric mine locomo- 
tive seems to have best solved the haulage prob- 
lem, and is now recognized as being the most suic- 
cessful motive power for mine systems. The 
electric locomotive is strong, durable, reliable, 
compact and easy to operate. The steam iocomo- 
tive, for underground operations, is objection- 
able because of the gases driven off and the high 
headroom required. Gasoline locomotives are 
not suitable for mines unless the ventilation is 
exceptionally good so that the exhaust is not ob- 


jectionable. Compressed air locomotives have a 
limited radius of action because of their small 
storage capacity and their low efficiency. 

Electric locomotives are used on the main haul- 
age roads, and, when fitted with cable reels and 
crab devices, are used for gathering. With crab 
devices on a gathering locomotive it is unneces- 
sary for the locomotive to enter the chamber, 
thus eliminating the danger of igniting the gas at 
the working face through operation of the motor. 
Gathering locomotives have electrically operated 
cable-reel or crab devices or both and have trolley 
attachments in all cases for operating on the main 
haulage system. The cable-reel locomotive enters 
each section of room and approaches the work- 
ing face when gathering or returning cars. The 
crab locomotive does not enter the room, but 
takes its load from a position on the entry near 
the room mouth, the loaded cars being pulled out 
of the room by means of a flexible wire rope 
operated from the locomotive. The combination 
gathering locomotive combines the features of 
both the crab and cable-reel types, and is used 
when it is desirable for the locomotive to enter 
some of the rooms only. The electric trolley 
locomotives for plain haulage are not equipped 
with cable-reel or crab gathering: devices, but in 
other respects are like gathering locomotives. 

Electric mine locomotives of the trolley type 
have a practically unlimited radius of action, and 
are used for surface haulage as well as under- 
ground. Eeing compact, they can be used under- 





Special Type of Storage-Battery Locomotive With Eatteries Carried Between the Two Ends of the Locomotive. 




















Type of Powerful Mining Locomotive. 


ground where headroom is limited and where the 
cost of increasing the height would increase the 
cost of mining. Where the main haulage .roads 
are free from gas, there is no danger from the 
use of trolley locomotives on these roads. Gath- 
ering locomotives generally range from 4 to 7 
tons and straight haulage trolley locomotives are 
more powerful, ranging in weight from Io to 25 
tons. The locomotives have, as a rule, two mo- 
tors, this combination having proved more effi- 
cient than the one-motor type. The motors are 
mounted in tandem or central. In the former 
case the rear motor is placed between the axles 
and the other motor between the forward axle 
and front end frame while in the central method 
of mounting both motors are placed between the 
axles. Tandem mounting allows for a shorter 
wheel base and is suitable for the lighter locomo- 
tives which are usually required to operate over 
tracks with short curves. The central mounting 
is suitable for heavier locomotives used on main 
haulage work where the longer wheelbase is al- 
lowable. The main idea in all cases is to give an 
equal distribution of weight on all the wheels. 
Motors are usually mounted on the axles, with 
suitable spring suspension, and the drive may .be 
either through gears or by means of a chain. The 
motors are, as a rule, equipped with ball bearings 








Mine Locomotive That Hauls 12 Two-Ton Loads at a 
Time. 
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which allow for the maintenance of a uniform air 
gap and result in cleaner operating conditions. 
Ball-bearing motors reduce maintenance charges 
and are more continuously in service. 

Electric locomotives are also operated by means 
of storage batteries. In many places where the 
mine roads are level, or grades favorable, and 
where the haul is not too large, the storage-bat 
tery locomotive offers certain advantages over the 
cable-reel locomotive. When the storage-battery 
locomotive was first introduced it failed to give 
satisfactory service because the batteries were not 
suitable for the hard service and the motor was 
not efficient as a battery motor. In recent years, 
however, with the marked improvement in the 
durability of batteries and more efficient motors, 
storage-battery locomotives have been giving sat- 
isfactory service and are standing up under se- 
vere operating conditions.. The outstanding fea- 
tures of a storage-battery locomotive are that it 
is self contained, it requires no overhead-trolley 
cables and eliminates the expense of bonding 
rails. One make of storage-battery mine locomo- 

















Electric Coal-Mining Locomotive Operating on the 
Surface. 


tive has roller bearings on the journals, and ball- 
bearing motor armatures, each of the two axles 
being driven through gears by a separate motor. 
They range in weight from 2 to 6 tons, the largest 
size being able to haul, 12 tons on the level and to 
operate on any grade up to 10%, the load capacity 
decreasing as the grade becomes more severe. 

The design of electric locomotives varies ac- 
cording to the make, but, generally speaking, 
there is a great deal of similarity in all types. 
The main object is to produce a rugged, compact 
machine capable of resisting shock and standing 
up under hard service. 





FIXTURE DEALERS’ MEMBERSHIP 
CAMPAIGN. 


The executive board of the Electrical Fixture 
Dealers’ Society and the executive committee of 
the National Council of Lighting Fixture Manu- 
facturers have authorized a campaign for mem-— 
bership in the dealer organization. Arrangements 
have been made for the manufacturers’ salesmen 
to sign up memberships for the dealer organiza- 
tions, prizes of $500 being appropriated for the 
salesmen obtaining the most memberships. 
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Factors Contributing to Boiler- 
Room Efficiency 


Large Boilers With Well-Planned Furnace, Setting and Baffle Con- 
struction Give High Capacity and Good Operating Conditions — 
Paper Before Annual Convention of Michigan Section, N. E. L.A. 


By R. G. FELGER 
Detroit Edison Co. - 


The 2365-hp. W-type Stirling boilers of The 


Detroit Edison Co., which have caused much. 


comment by engineers on account of their size, 
efficiency and operation, are now, a permanent 
and established equipment in the steam-power 
world. All builders of boilers are now ready and 
willing to erect almost any size boiler the cus- 
tomer requires, giving up the old idea of small 
boiler units. This has resulted in great progress 
in economic operation of steam power plants, and 
the results which have been obtained are amazing. 

The Detroit Edison Co. has 19 of these large 
W-type boilers in operation in their generating 
plants and four more are under erection. Two 
new generating plants which will soon be erected 
will also be equipped with these large boilers. 
Ten of the boilers which are now in operation 
are installed in the Connors Creek power house. 
The first one was installed in 1914, and units 
have been added every year since that time. The 
four boilers, which were mentioned as being un- 
der erection, are being installed at the Connors- 
Creek power house. The other nine boilers are 
in operation at the Delray power house No. 2. 





Wivpow 
== ] 

































































The company has also seven 1300-hp. boilers of 
the W-type in operation and two under erection. 
The smaller boilers are similar to the larger type, 
but with drums only half as long. Five are used 
in the central heating plants and two have been 
installed in the Delray power house No. 2 on 
account of the limited floor space. 

It is the object of this paper to present the 
recent developments in the equipment of the 
large boilers, and to show the changes which 
were made and are being made on the settings 
and stokers to insure more uniform operation and 
to obtain better efficiency. There have been prac- 
tically no changes on the boilers themselves, since 
they have proven satisfactory in every respect. 
The boilers have been tested in every way possi- 
ble, both during tests and actual operation, and 
no suggestions for any changes have been made. 


FEED-WATER TREATMENT IN THE POWER HOousES 
AND CENTRAL HEATING PLANTs. 


In the Connors Creek power house tube 


’ troubles have almost completely been eliminated 


by the use of distilled water. Live steam is used 
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Diagram Showing Old and New Blower and Ash-Handling Systems at Delray Plant. 


Yew Gyrners 








606 ELECTRICAL REVIEW 


for evaporating the raw make-up water, the heat 
being kept in the system by using main turbine 
condensate for cooling water in the distillation 
process. The Delray generating plant uses one 
of three boilers as a make-up boiler, all water 
which must be added to the system being fed to 
one of the three. These boilers are blown down 
more than the others to prevent excessive scaling. 
The feed water is treated at the pump suction. 

All boilers are given a complete overhauling 
once a year at which time all tubes are turbined, 
no scraping of the drums being necessary because 
of the almost complete elimination of scale. 
Every six months the front bank of tubes is tur- 
bined so that any scale which has formed, espe- 
cially in the front row, is removed. These sur- 
faces are worked very hard and any small amount 
of scale may cause a bag on a tube. All boilers 
are externally inspected every four to six weeks 
at which time the repairs to the furnace are 
made. The boilers are blown down once a week 
except at the Delray plant where the interval is 
once in 24 hrs. Samples of the blow-off water 
are taken and their conductivity is determined by 
a Dionic tester. The blow-off samp!es from the 
boilers in the Delray power house are also tested 
for alkalinity by titration-to determine the quan- 
tity of soda ash to be used. 

In the central heating plants distillation of the 
boiler feed water is not feasible because the 
make-up water of these plants is about 85% of 
the total output. Detroit river water, which is 
used in these plants, contains various scale-form- 
ing materials which cause unlimited trouble if 
not treated correctly. In 1915 a complete analysis 
of the water was made to determine the chemical 
treatment necessary to precipitate or eliminate 


the scale-forming material. After various tests, 
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Cross-Section Through One of the Connors Creek Boilers 
and Settings. 
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which covered a period of between two and 
three months, soda ash was decided upon and it 
has given very satisfactory results. 

The method of feeding the soda ash is original 
and is considered worthy of description. The 
soda ash is dissolved in a mixing tank and is 
pumped to a small constant-level tank above the 
feed-water heaters. The amount fed is controlled 
by a syphon which is raised and lowered in the 
constant-level tank by means of a wire attached 
to a steel mercury float, the mercury legs being 
connected to a venturi tube. Difference in head 
of water caused by the quantity passing through 
the throat controls the amount of soda-ash solu- 
tion in direct proportion to the quantity of raw 
water. ; 

Feed water is pumped from the feed-water 
heaters into live steam purifiers located on top of 
the boilers. Most of the silica and sulphate scale- 
forming materials are dropped in the purifiers, 
and are removed from the system by blowing 
down. The purifiers are easily cleaned by re- 
moving the pans and scraping the incrustations 
from the pans and shell. This is done during 
semi-annual repairs of the boilers. Of course, 
there is some further precipitation of the sul- 
phate scale in the boiler, this being eliminated by 
the use of the soda ash which changes the hard 
sulphate scale to the softer carbonate which is 
removed in the blow-off. Both purifiers and 
boilers are blown down once every 24 hrs., and a 
sample of the water is taken at each blow-down 
and its conductivity is determined. There is also 
an alkalinity test made of the blow-off water 
each week, and the rate of feeding the soda ash 
is varied according to the demand indicated by 
this test. 


STOKER AND CLINKER-GRINDING EQUIPMENT. 


Most of the boilers are equipped with Taylor 
stokers. The 2365-hp. boilers are fired from both 
ends, thirteen retorts being set at each end. The 
stokers are driven by variable-speed d-c. motors, 
it being a great advantage to be able to run the 
stoker at any given constant speed. Morse silent 
chain is used for driving the line shaft and also 
for each individual section of the stoker, this type 
of chain giving less trouble with the breaking or 
jumping off of the chains which was often expe- 
rienced with the old-style-link chain drive. The 
Taylor stokers used are of the two-plunger (one 
upper and one lower plunger to a rambox) type. 
Since the first installation of the Taylor stoker it 
has passed through a complete evolution. Changes 
have been made by the Detroit Edison Co. and 
the American Engineering Co. working in co- 
operation, the principal change being in the clink- 
er crusher. i 

Clinker grinders have eliminated the intermit- 
tent operation of disposing of the clinkers and 
ashes by dump grates, and have made it possible 
to cut down the carbon content of the ash, and 
give the highest degree of uniformity in furnace 
conditions at all times. Clinkers and ash are re- 
moved from the furnace by the rotation of the 
toothed grinder, the clinkers being crushed be- 
tween the grinder and movable crusher plate. The 
clearance between the crusher and crusher plate 
is adjustable according to the character of the 
fuel, the movable crusher plate being a great help 
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to the fireman in keeping his furnace conditions 
uniform. 

The clinker grinder at the present time is 
driven through a connection to the long-stroke 
link on the end retorts of the stoker and a ratchet 
wheel connected to the end of the grinder shaft, 
the speed being limited to the speed at which the 
stoker can be driven. In the case of slow-burn- 
ing coal with a high ash content the dirt cannot 
be removed fast enough to keep the grates clear 
of clinkers, thus causing furnace troubles and 
cutting down the boiler rating. This trouble will 
soon be eliminated by an individual motor drive 
which can be operated at any desired speed. 
Since the coal used at the present time is of very 
poor quality, with a large content of low-fusing 
ash, there has been some trouble with the wear- 
ing of the grinder teeth. The shell remains in 
good condition, but the worn teeth make it almost 
useless. The shells are now made with remov- 
able teeth so that when the teeth are worn down 
they can be easily replaced by new ones. 


FEATURES OF FURNACE RECONSTRUCTION. 


When the dump grates were removed from the 
boilers in the Delray generating plant and the 
clinker grinders were installed, a new problem 
immediately came up. More head room is re- 
quired for the grinder than for the dump grates, 
and this could not be obtained on account of the 
original construction of the boiler room. This 
made the ash pit very shallow, and the grinder 
pit was too narrow to allow extension grates to 
be installed. Live coke was a constant menace 
to the grinder, and the small ash pit was a 
trouble-maker. These furnaces are now being 
rebuilt. Although they cannot be made as satis- 
factory as the Connors Creek furnaces, which 
have ample head room, most of the troubles will 
be overcome. The stokers on both ends of the 
furnaces have been moved back, making the 
grinder pit wider. The pit is also being made 
deeper and extension grates are being installed, 
furnishing air to the coke which topples into the 
pit and completely burning it before it reaches 
the grinder. The moving back of the stoker also 
_ increases the furnace area and a better rating of 
the boiler is obtained. 

The ash pit has been made wider, giving more 
space for the ashes so that they do not have to 
be removed so often. Ash gates are controlled 
by compressed air to make handling easier and 
quicker. The ash conveying system, which is 
also being rebuilt, will use a standard-gauge steel 
car of low design to accommodate the small 
headroom under the ash hoppers. These cars 
will be hauled by a stroage-battery locomotive. 
The design of the air duct has been changed to 
conform to the installation of extension grates. 
Other minor changes were also made to increase 
the convenience of shifting from regular to the 
spare blowers. : 

The steam turbines, the original driving units 
of the blowers which furnish the under-fire air 
pressure for the stokers, are being replaced by 
d-c. variable-speed motors. This gives a greater 
range of speed and also eliminates the auxiliary 
steam apparatus. There is a blower for each 
boiler furnace and a spare blower to take care 
of each boiler. When the regular blower is shut 
down the dampers in the passage to the air duct 
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from the crippled blower are so arranged that 
air is provided from the spare blower. 

There was much objection to the old arrange- 
ment of air supply to the blowers, the chief one 
being that the men on the boiler-room floor and 
in the ash tunnels were constantly exposed to a 
draft of the outdoor air being drawn into the 
blowers through the outside windows and doors. 
In cold weather this draft in sweeping across the 
operating space was a serious discomfort to the 
boiler-room force, and the chief reason for 
changing the air supply system was to better 
working conditions. With the new arrangement 
stoker air will be drawn from outdoors through 
towers, which were used for cable vaults, into 
the blower gallery. This arrangement obviates 
creating a draft through the ash tunnel and 
boiler room. 

The Connors Creek plant was so constructed 
that all of the troubles mentioned above were 
eliminated. The boilers were set high enough to 
allow a standard-gauge steel railroad car to be 
run under the ash hoppers for the removal of the 
ashes, and one man takes care of the ash handling 
for ten boilers, the yard engine and crew placing 
and moving the cars. Air ducts are large cham- 
bers which have practically eliminated eddy cur- 
rents and pockets of air. The firemen are able 
to go into this air chamber to observe the clinker 
bed above the grinders and to detect holes which 
would permit live coke to fall into the ash pit. 
This is a great aid to the workmen because small 
holes are sometimes hard to see through the 
firing doors. 


BorLer SETTINGS AND BAFFLE CHANGES. 


For the elimination of the_side-wall clinker, 
side air ducts are now built between the last 
tuyere box and the side wall. Air comes in at 
the bottom end of the duct, passes through to the 
top and then into the tuyere box. This gives a 
good circulation of air through the duct and pre- 














View of Interior of 2,365-hp. W-Type Boiler, Showing 
Clinker Grinder and Tuyers. 
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vents the burning of the cover plates. Clinker 
is now easily removed because it is not so heavy 
and has no fire brick surface to adhere to. Ex- 
periments have also been made using various 
kinds of high-fusing-point bricks for furnace 
linings above the air duct and rambox caps, and 
the carborundum brick has proven to be the best. 
The clinker does not seem to adhere to the brick 
on account of its high fusing point, and there 
results a great saving of repair work in the 
boiler setting. 

Since the side air ducts add about 18 ins. to 
the width of the stoker, not changing the length 
of the boiler drums, it was necessary to build 
sloping walls. This was accomplished by build- 
ing a hanging wall of fire brick shapes supported 
by cast-iron and steel supporting frames. Each 
individual brick is held in place by a cast-iron 
clamp which, in turn, is supported by a cast-iron 
hook, the hook being so designed as to fasten in 
a groove in the clamp and hook over an angle 
iron in the supporting frame. Any individual 
block can be removed without disturbing the 
surrounding blocks so that the wall can be easily 
repaired. This makes a very flexible wall and at 


Chart Showing Results Obtained by Use of New Baffle 
Arrangement. 


the same time fulfills all requirements and elim- 
inates the expansion joints of the former set- 
tings. 

The original baffle of the 1300-hp. boilers in- 
stalled in the heating plants was unsatisfactory, 
the flue gas temperature being very high and the 
drop through the setting also being high. A 
series of tests was run to determine what changes 
could be made to produce the best results. There 
were six different designs of baffles studied in 
six different tests. The results obtained were 
considered satisfactory, and the baffles of all the 
heating-plant boilers are being changed this sum- 
mer. The accompanying illustration. shows the 
changes that are being made. The half-boiler 
section shown to the right represents the old 
baffle arrangement, while the section to the left 
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represents the new scheme adopted. An idea of 
the actual results obtained with the two types of 
baffles may be obtained by examining the curves 
showing flue-gas temperatures, and pressure drop 
through the boiler, while operating at from 100 
to 200% capacity. 

Steel economizers are not considered feasible 
by most engineers on account of the corrosion, 
but one experimental steel-tube economizer has 
been in operation at the Delray plant for between 
four and five years and has thus far proven 








TABLE SHOWING PERFORMANCE OF BOILERS AT 
CONNORS CREEK PLANT, DEC., 1918, TO 
MARCH, 1919. 
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satisfactory. The hot flue gases are drawn 
through the economizer by an indirect-draft fan 
and then pass to the stack. Arrangements are 
now being made for a permanent installation of 
steel-tube economizers, and the results obtained 
will determine whether additional installations 
will be made. 

To eliminate trouble with the burning of flue- 
blower elements in the first pass of the boilers, 
several telescopic flue blowers have been in- 
stalled. The blowers were installed at the top of 
the first pass where most of the trouble was ex- 
perienced. Soot originally collected on the tubes 
in large lumps hindering the passage of the gas 
and causing a large drop through the setting, and 
high furnace temperatures. These telescopic units . 
have been in operation about four months and 
have proven very satisfactory. The blower is 
used only when the boiler load is very low or 
while the boiler is banked. 


SPECIAL INSTRUMENT PANEL USsep For BOILER 
CONTROL. 


The control of each unit which concerns the 
operation of the boiler, excepting the boiler-feed- 
water regulation, is brought to one point in front 
of the boiler. This arrangement minimizes the 
time required for regulation and affords a most 
perfect control of all operating conditions of the 
boiler. Mounted on the gauge board are the 
stoker-motor controllers, blower-motor control- 
lers, Uehling CO, recorder, steam-flow meter, 
saturated and superheated steam gauge, underfire 
pressure gauge, overfire draft gauge, a damper- 
draft gauge for each side of the boiler, tachome- 
ters showing revolutions of stokers and_ the 
damper-control switch. The damper is operated 
by a small motor, geared so that the travel of the 
damper is very slow. The damper motor is con- 
trolled by a double-contact, manually-operated 
switch located on the gauge board. The oper- 
ation is so simple that an open damper is very 
seldom found, the fireman keeping the desired 
over-draft almost unconsciously. This regula- 
tion is a great improvement over the former 
damper regulators and is a step toward efficiency. 

Pyrometer systems have been installed in some 
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of the plants, and it is the intention to install 
them in all plants. The latest installation con- 
sists of a potentiometer system giving the aver- 
age temperature of three thermocouples con- 
nected in series, the thermocouples being located 
at different points in the same crosssection of 











Diagram Showing Old and New Baffle Arrangements. 
New Baffle to the Left. 


the uptake just below the damper. Experiments 
are now being conducted to improve upon this 
system. All instruments are kept in first-class 
condition. They are cleaned and those that need 
checking are checked every day. An instrument 
must be correct if the desired results are to be 
obtained. An instrument out of order plays 
upon the morale of the fireman because he will 
soon ignore it and allow various difficulties to 
arise. A daily-routine instrument sheet which 
covers each instrument in the boiler room is 
used by the instrument men. This sheet is filled 
out each day and the general conditions of in- 
struments can easily be checked by the engineer. 


Testinc LaporAtory AIDS IN PLANT OPER- 
ATION. 


Since the average consumption of coal of The 
Detroit Edison Co. plants is approximately 4000 
tons a day, something may be said of the testing 
laboratory. The proximate and ultimate analysis 
require no comment, but the determination of the 
fusing temperature of coal ash will be described 
briefly. The ultimate efficiency of coal depends 
on the nature of its ash; upon the manner in 
which it behaves in a boiler furnace where it 
becomes intensely hot, and may cause serious 
operating difficulties if it fuses and flows. Tests 
show that ash samples of “good” coal should not 
fuse at temperatures much below 2500 deg. F. 

The fusing point is obtained by making small 
pyramids of the ash, the ash particles being held 
together by a solution of dextrine. These are 
placed on a fusion block with a standard Seger 
cone fusing at 2500 deg. F. The fusion block 
and cones are placed in an oil-fired furnace and 
the temperature is raised slowly to 2500 deg. F., 
the furnace-temperature cone being checked by 
an optical pyrometer. Much valuable data which 
will prove of great importance in both the pur- 
chasing and utilizing of coal in the boiler fur- 
nace has been obtained by the fusion test. A 
record of the condition of the cone after being 
taken from the furnace is kept by photographing 
the block upon which the samples are placed. 

The general scheme of this company is to give 
every boiler operator full charge of all operations 
of the boiler he is firing, the boiler-room foreman 
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assisting him if it becomes necessary. He is not 
held down by an instrument which does the 
thinking for him; he must think for himself. 
This has been found the most efficient method, 
and he soon learns to eliminate operating troubles 
much better than the “brain” instrument. With 
the opportunities given the fireman he becomes 
much interested in his work and strives to keep 
his boiler in ideal condition. Almost any fire- 
man who has been employed by The Detroit 
Edison Co. for any length of time is able to ex- 
plain in detail any part of the stoker or boiler, 
and this knowledge must be had to attain the best 
working conditions and the highest boiler 
efficiency. 





STATISTICS SHOW DEVELOPMENT IN 
SOUTH AMERICA. 





Telephone Company Compiles Data Giving Val- 
uable Information on Commercial Progress 
in South and Central America. 


Figures showing the development of the South 
and Central American republics are made public 
as a result of a survey by the American Tele- 
phone & Telegraph Co. These statistics, which 
were prepared with the co-operation of the vari- 
ous governments, cover the telephone and tele- 
graph systems of all the countries south of the 
Rio Grande river. The figures are serviceable 
as indices to the general state of development 
and of commercial progress in the various Amer- 
ican countries and should therefore prove of 
value to all interested in those countries. 

Some of the conclusions reached are that in 
the southern countries the telephone is far from 
being the universal means of communication that 
it is in the United States, and that the main de- 
velopment there is in the big cities, the other 
areas being very poorly served. The telephone 
network is about 100 times as dense in this coun- 
try, as a whole, as it is there. In point of the 
number of telephones per 100 of population, the 
service here is over 30 times as good. 

The total of 325,403 telephones in all the 
South and Central American countries, including 
Cuba and Haiti, should be compared with the 
12,000,000 in the United States, which have 
about the same total population. Argentine leads 
with 105,205 telephones, or nearly a third of the 
total. The other countries having more than 
10,000 telephones are: Brazil, 67,366; Mexico, 
40,211; Cuba, 28,152; Chile, 23,670, and Uru- 
guay, 19,486. Haiti, with a total of 2,500,000 
people, has 82 telephones. 

Only one telephone for about every 300 popu- 
lation is found in the whole area, as compared 
with 11.39 for every 100 population in the 
United States at the same date, or about 34 for 
every 300 population. Uruguay leads the Latin- 
American countries in point of telephone density 
with 1.34 telephones per 100. 

The total telephone wire mileage is 905,587, 
compared with 29,800,000 in this country. Tak- 
ing into consideration the fact that the total area 
of the South and Central American countries is 
8,476,600 square miles, compared with the 
3,027,000 square miles of the United States, 
there is only about one-tenth of a mile of wire 
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for every square mile in the Latin countries, 
while there is nearly ten miles for every square 
mile here. This means that the telephone net- 
work is nearly a hundred times as highly devel- 
oped here as down thiere. 

The investment in telephone systems in all the 
Southern countries is $64,422,000, compared 
with $1,600,000,000 in the United States. The 
per capita investment is 71 cents in South Amer- 
ica, compared with $15.09 here. The gross 
earnings in 1918 of South American telephone 
systems were only 18 cents per capita, while in 
this country they were $3.99. The gross earn- 
ings per telephone were, however, $52.82 down 
there and only $34.98 here. Of the total tele- 
phone and telegraph earnings in 1918 in the 


© 0130203 0405060.7080.91.0 11 12 1.3 14 


ofl 





URUGUAY 
ARGENTINE 
CUBA 

PANAMA 
SRITISH HONDURAS 
CHILE 

DUTCH GUIANA 
BRITISH GUIANA 
FRENCH GUIANA 
COSTA RICA 
VENEZUELA 
BRAZIL 

MEXICO 
ECUADOR 
SALVADOR 
DOMINICAN REPUBLIC 
HONDURAS 
PERU 

BOLIVIA 
COLOMBIA 
NICARAGUA 
GUATEMALA 
PARAGUAY 
HAITI 
























































Telephones per 100 Population in South and Centra 
American Countries, Jan. 1, 1919. 


Latin countries, the telephones brought in only 
43.5% of the total and the telegraph 56.5%. In 
the United States this situation is strikingly re- 
versed—80.8% from telephones and 19.2% from 
telegraphs. The total telegraph wire mileage is 
433,938 down there and 1,900,000 here. The 
number of offices are 11,627 and 28,900 respec- 
tively. The number of messages sent in 1918 
was 41,517,200 in the Southern countries, as 
compared with 170,000,000 here. 

The telegraph statistics therefore show a more 
favorable comparison with those of this country 
than do the telephone figures. The reason is 
that the telegraph is used more by a specialized 
class of the population mainly for business. The 
telephone has not in the Latin-American repub- 
lics come anywhere near being the universal and 
democratic means of communication that it is in 
the United States. 





SOVERNMENT OF MEXICO TO AC- 
QUIRE UTILITY PROPERTIES. 





Bond Issues to Be Floated to Take Over Large 
Power and Transportation Enterprises in 
Plans for Rehabilitation. 


Foreign investment interests in Mexico ex- 
press much surprise at the authoritative an- 
nouncement which has just come from the capi- 
tal to the effect that the Mexican government 
plans to purchase the extensive holdings of the 
Mexican Light & Power Co. and the Mexican 
Tramways, Ltd., including the great hydroelec- 
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tric plant at Necaxa. It is stated that an in- 
ventory of these properties has just been made 
and that the proposed purchase price has been 
practically agreed upon by the interests involved. 
The making public of the government’s plans to 
acquire these holdings was all the more of a sur- 
prise, coming, as it did, upon the heels of an 
authentic statement that the Mexican Tramways, 
Ltd., had under consideration plans for resuming 
construction work upon its two proposed inter- 
urban electric lines, one to run from the City of 
Mexico to Puebla, 130 miles, and the other from 
the City of Mexico to Toluca, 45 miles. More 
than $12,000,000 were expended in the building 
of dams for the storage of water in the moun- 
tains, the installation of a hydroelectric plant of 
200,000 horsepower and the construction of 
power transmission lines from Necaxa to the 
City of Mexico, Puebla and El Oro. How much 
money in addition to this was invested in the 
lighting systems and street railways of the cap- 
ital and Puebla is not publicly known. The 
Mexican Light & Power Company and the 
Mexican Tramways, Ltd., are owned by a British 
syndicate. The development of the big projects 
was carried on during the latter years of the 
administration of the late President Porfirio 
Diaz, under the direction of Dr. F. S. Pearson of 
New York and London. The same interests 


own a 3,000,000-acre tract of timber-in:Chihua~ + - 


hua, several large lumber mills, and ‘the Mexico 
Northwestern Railroad which runs from Juarez 
to Chihuahua. 

While no official announcement has as yet 
been made on the subject, it is reported on trust- 
worthy authority that the Mexican government 
is also planning to take over the Mexico North- 
western Railroad. This property suffered great 
losses and damage during the long period of war 
and banditry and has a claim for several million 
dollars against the government. 

It is the purpose of the government to finance 
these pending transactions by issuing bonds, 
which will be retired from the profits of the com- 
panies. The details of how this financing is to 
be accomplished are lacking, however, in the 
preliminary announcement of pending negotia- 
tions . : 





DOUBLING RATE ON ENERGY CAUSES 
FILING OF COMPLAINT. 


The borough officials of Middletown, Pa., have 
filed a complaint with the state public service 
commission against the York Haven Water & 
Power Co. and the York Haven Electric Trans- 
mission Co., holding that the utilities have 
broken their contract with the borough. The 
complaint is one of the most unusual brought to 
the attention of the commission; it sets forth 
that in 1906 the municipality disposed of its 
power plant at a loss, entering into what was 
deemed an advantageous contract with the elec- 
tric companies for energy at the rate of 1 cent 
per kw-hr. for an indefinite period, the borough 
to have the right to terminate the agreement on 
six months’ notice. The complaint is tendered 
because the rate is doubled in a new tariff filed 
by the central-station companies, and which be- 
came effective Oct. 1. 
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Limitations to Ultimate Boiler 
Capacity ) 

For some years past engineers have been de- 
voting much attention to the efficiency of conver- 
sion of energy from fuels to electricity. Gen- 
erators, prime movers and boilers have all been 
produced in larger and larger sizes, and every 
effort has been made to increase the efficiency 
of the various equipments. Good business will 
not in some cases permit of the utilization of de- 
signs of the ‘highest physical efficiencies attain- 
able because of excessive investment costs or 
other similar factors, the real object of those 
operating boiler plants being to produce and 
market energy at a minimum cost. 

The physical inability to increase the sizes of 
boiler plants rapidly enough to care for the 
growing power demands makes it essential, in 
many cases, to find means of increasing the out- 
put of present equipment if existing requirements 
are to be met. Numerous boilers are now being 
worked at 100% or more in excess of their rated 
capacity, and the question has been raised many 
times of how far it will be possible to exceed the 
standard. ratings of boilers with safety and 
with economy. In a series of articles, the first 
of which appears in this issue, Mr. Joseph Har- 
rington, who is too well known among the engi- 
neers and executives of the power-plant and -cen- 
tral-station industry to need formal introduction, 
will discuss various features of boiler design and 
operation, furnace and stoker performance and 
fuel conditions in their relation to the ultimate 
limits of capacity that may be developed in exist- 
ing or possible future plants. The present 
article. deals only with the boiler itself, and 
points out the fact that simple rearrangement of 
baffles, or changing of some of the boiler fittings, 
may provide for greatly increasing the output 
of existing equipments. Where such simple 
means may be employed to increase boiler out- 
puts by 10, 25, 50 or 100%, surely they are 
worthy of most careful consideration in. these 
times of high costs, power shortage and slow 
delivery of new equipment. 

If other or more extensive changes can re- 
sult in still further increases of boiler capacity, 
these changes should be known and understood 
by both operating and designing engineers. It is 
well, also, to know what the theoretical limita- 
tions to capacity are and how close practice may 
be made to approach theory. This series of arti- 


cles, dealing with such a timely subject, should 
be well worth the time required for their reading 
and study. The fuel and power problems will 
not be solved this winter or next, and sound rea- 
soning should dictate that careful attention be 
given to every opportunity to increase the pro- 
ductiveness of the boiler room. Such attention 
is all the more necessary when there exists such 
an urgent demand for coal and for power. 





Portable Electric Heaters as Coal 
Savers 3 


Wherever surplus power is available, and espe- 
cially where it is developed by water power, the 
present high cost of coal makes electric heating 
for early fall a most desirable arrangement. If 
it is possible to postpone the firing of furnaces 
for three weeks or a month, considerable will 
have been done towards alleviating the coal sit- 
uation. In the main, during the early autumn, 
there are only certain hours in the day and cer- 
tain rooms in the house that need heating, and 
this heating can be attended to promptly and eco- 
nomically by one or other of the various types 
of heaters on the market. 

By use of the word “promptly” it is meant 
that an air heater will begin to affect the tem- 
perature of a room within a few minutes after 
the currerft is turned on, while a hot-water or 
steam furnace does not give results for at least 
two or three hours. Then, again, the extra heat 
is probably only required for a short time. With 
the electric heater the time of use is under abso- 
lute control, but with the furnace the heat con- 
tinues to be delivered in many cases long after 
it is required. 

Economically, the electric heater has much 
more to commend it than it had in the days when 
coal was to be obtained for $6 to $7 a ton. 
In those days it was considered that the cost of 
heating a home would be many times as much 
with electricity as with coal, but now that the 
price of coal’is two and a half to three times what 
it was, the discrepancy in cost is much less 
marked. In the near future domestic electric 
heating will not be handicapped nearly so much 
by the cost of power as by the necessity fot using 


_-all of the available power for other uses. In 


the meantime, however, where power is avail- 
able, electric heaters offer an almost ideal ar- 
rangement for the early months of the winter 


season. 
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Reports of Important Meetings, Developments and Other Happenings of the Electrical 


Industry and Its Allied Interests 








WEST VIRGINIA. UTILITY ASSOCIA- 
TION REORGANIZES. 





Officers Elected at First Meeting Held Since 1917— 
Co-operation With Public Service Commis- 
sion Advocated. 


The West Virginia Public Utilities Associa- 
tion, which was inactive during the period of 
the war, has renewed its activities as evidenced 
by a meeting held in Charleston, W. Va., Oct. 
5. One of the most important decisions of the 
conference was that embracing the maintenance 
of state headquarters permanently in Charleston 
and the employment of a paid secretary, who is 
to be appointed later. Tom Hays, Ohio Valley 
Electric Railway Co., Huntington, is secretary 
protem. The meeting discussed ways and means 
of co-operating more effectively with the state 
public service commission. 

Officers elected are as follows: President, 
Herbert Markle, Appalachian Power Co., Blue- 
field; first vice-president, C. S. Billings, Wheel- 
ing; second vice-president, M. Hetzer, Mounds- 
ville Water Co.; third vice-president, E. W. 
Alexander, Charleston-Dunbar Traction Co.; 
treasurer, A. M. Hill, Charleston ; executive com- 
mittee, W. P. Hawley, Bluefield; C. C. Bosworth, 
Elkins; W. R. Power, Huntington ; H. H. Grims- 
ley, Clifton Forge; A. C. Babson, Charleston ; H. 
S. Newton, Parkersburg; C. S. McCalla, Charles- 
ton, and C. H. Brewes, Wheeling. 





HOLIDAY CAMPAIGN OUTLINED BY 
DEVELOPMENT SOCIETY. 





Christmas Slogan of S. E. D. to Be Backed Up With 
Plenty of Assistance for Electrical Contractor- 
Dealers and Other Participants. 


“Say Merry Christmas Electrically” is the slo- 
gan with which the Society for Electrical Devel- 
opment is launching the 1920 holiday campaign 
to help the industry make more sales. While the 
benefits of the elaborately outlined campaign 
will not be limited to S. E, D. members—the en- 
tire industry is invited to take part—the mem- 
bers will have the advantage of obtaining cam- 
paign material practically without cost. 

One of the features of the campaign will be a 
five-piece cutout for window displays. The cut- 
out is handsomely lithographed in five colors and 
will be adaptable to any size or shape of window. 
Fully illustrated instructions for making the most 
of the material will accompany the cutout. 

Attractively hand-lettered invitations will be 
supplied to dealers to mail out to their customers 
and prospects asking them to visit their stores 
and see the display of electrical Christmas gifts. 
These will be printed in two colors on folded 
sheets of note paper, with envelopes to match. 


Determination of Load Factor” 





There will also be folders and booklets describing 
and illustrating many electrical gifts. 
ice includes lantern slides, poster stamps and 15 
to 20 newspaper advertisements. 





TECHNICAL SESSION OF A. I. E. E. AT 
PHILADELPHIA. 





Economy of Secondary Distribution and Various 
Phases of Maximum Demand Measurements 
Are Discussed. 


In a paper presented before the technical ses- 
sion of the Philadelphia meeting of the American 
Institute of Electrical Engineers, Oct. 8, P. O. 
Reyneau and Howard P. Seeley of the Detroit 
Edison Co. showed methods of arriving at eco- 
nomic designs of secondary distribution systems. 
The study as presented was carried forward 
from purely theoretical, a semipractical and from 
purely practical standpoints. Throughout the 
discussion, it was assumed that loading was uni- 
form, and no allowances were made tor the 
costs of right-of-way, poles, cross arms, insulators 
or some of the minor details. It was assumed 
that these items would be the same under any 
of the varying conditions considered. The con- 
ditions assumed were those of a residence light- 
ing district. Numerous curves were presented 
to illustrate the solution of particular problems or 
parts of problems, but it was pointed out that gen- 
eral laws for the solution of such problems were 
not feasible. 

In the solution of a definite distribution prob- 
lem, it was assumed that a given district was 
loaded to a density of 8 kw. per 1000 ft. with 
No. 4 three-wire secondaries in place. It was 
assumed that the load would increase to 15 kw. 
in six years and that the drop in voltage should 
be limited to 3%. Two methods of handling the 
problem were chosen as follows: (1) Install 
10-kw. transformers spaced 1000 ft. apart and 
replace them with 15-kw. transformers in three 
years; or (2) install 15-kw. transformers spaced 
1500 ft. apart and change the spacing to 1000 ft. 
in two years. The method of figuring showed. 
the first scheme to be less expensive by $33 
per 1000 ft. for the six-year period. 

A paper by Perry A. Borden entitled “The 
Measurement of Maximum Demand and the 
gave a general 
view of the present situation with regard to these 
two important items. For the purpose of study- 
ing demand, the subject was divided to give 
consideration to the quantity measured, the 
method of measurement and operation on various 
loads. In summing up the discussion of the first 
point Mr. Borden said: 

“Since the true basis for demand measure- 
ment is an exceedingly evasive quantity, not ca- 
pable of determination under practical work- 
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‘ing conditions, it is necessary that some compro- 
mise be made, and the nature of this compromise 
must be subject to local conditions and to per- 
sonal opinions on the economic questions con- 
cerned. 

“Tests would seem to indicate that, though 
volt-amperes cannot be said to be an exact repre- 
sentation of the quantity upon which demand 
would be based, they furnish us with a definite 
quantity whose value approaches nearest to the 
desired approximation.” 

Various types of meters and loads were dis- 
cussed, and some of the characteristics of each 
were described. It was pointed out that, where 
heating is being taken into consideration, the 
logarithmic average is fully as justifiable as the 
arithmetical average for demand measurement. 





ANNUAL NEW YORK ELECTRICAL 
SHOW POPULAR. 


Well Attended by the Public and Keen Interest 
Shown in Household Equipment—Electrical 
Devices of All Kinds Displayed. 


The thirteenth annyal New York Electrical 
Show, held at the Grand Central Palace, Oct. 6- 
16, displayed labor-saving and housekeeping de- 
vices on a scale far greater than ever exhibited 
there before, and demonstrated developments in 
the use of electricity in home, office, store and 
factory. To illustrate the possibilities of sub- 
stituting electricity for human labor in the home, 
a model household was set up in the main section 
and a large variety of machines operated. Among 
these exhabits showing the present stage of de- 
velopment were 21 types of washing machines, 
eight dishwashers, six iceless refrigerators, three 
kitchen mixing and beating devices, 17 vacuum 
cleaners, 12 ranges, and many broiling, baking 
and frying devices. 

On the three floors were- displayed 151 sepa- 
rate exhibits. The entire third floor was a work- 
ing demonstration of the employment of elec- 
tricity in a score of industries. One exhibit was 
on material handling, with industrial trucks, con- 
veyors and hoists in operation. Among the 
processes of manufacture to be seen in actual op- 
erafion were woodworking, furniture making, 
welding, japanning, heat treating, rivet heating, 
oil tempering and heating with vacuum furnaces. 
Complete processes were shown in a bakery, 
laundry, refrigerating plant, battery-charging 
plant, etc. The-electrical novelties exhibited in- 
cluded a grass cutter, window washer, rug and 
carpet washer, electrical hair cutter, vibratory 
razor and a machine which bores square holes.. 

A display and demonstration which attracted 
many visitors was the device employing a cable 
excited with a high-frequency alternating cur- 
rent for guiding ships through channels in foggy 
weather, and a new radio compass or direction 
finder, which the Navy Department has installed 
in a number of stations along the Atlantic coast 
for the purpose of giving navigators off shore 
their exact location. Both of these systems are 
peace-time applications of devices invented dur- 
ing the war and kept secret up to this time. 

The wireless telephone excited keen inter- 
est since reports of the world’s baseball series 
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were received over it. Its modern application is 
either between aeroplanes or for maintaining 
communication with the ground up to a distance 
of 10 miles. The show was well attended through- 
out and successfully demonstrated to the public 
what electricity is doing to reduce wasteful effort 
in the home and in industry. 


CENTRAL-STATION AND MANUFACTURING ComM- 
PANIES HAve INTERESTING EXxHIBITs. 


The Brooklyn Edison Co. featured an ap- 
pliance booth with each article displayed in a 
separate compartment, while the, New York Edi- 
son Co. had exhibits of three bureaus. The 
automobile bureau displayed statistical charts 
and under the home economics bureau a model 
fully equipped laundry, pantry, kitchen and liv- 
ing room were shown. 

The General Electric Co. showed in operation 
electrical industrial heat-application apparatus, 
as well as a control panel for charging electric 
vehicles. Factory lighting units and the latest in 
reflectors were also displayed. 


' The Westinghouse Electric & Manufacturing | 


Co. had a display of household and labor saving 
devices on one floor and a motion-picture equip- 
ment and a studio light-control outfit on another. 

An unusually spacious reception room for the 
comfort and convenience of guests was a feature 
of the United Eiectric Light & Power Co’s ex- 
hibit. On each side of the parlor demonstrations 
of efficient and labor-saving domestic appliances 
were given. Among the new appliances ex- 
hibited were an electric vacuum washer that 
washes, boils, rinses and dries without removal 
of clothes from the machine; an ironer with the 
hot shoe under the rolls and directly above the 
gas flame; a heater that either heats, cools or 
dries; a portable machine that washes carpets 
and rugs and a lamp-socket-connected fireless 
cooker that roasts, broils, bakes and boils, 

The New York & Queens Electric Light & 
Power Co. exhibited a model kitchen and dining 
room, both electrically equipped, with the ap- 
paratus connected by different colored wires to 
a power house shown above the two rooms. 

The Western Electric Co. featured the five es- 
sential appliances for the home, namely, the 
clothes washer, vacuum cleaner, dishwasher, 
portable sewing machine and ironer. Electrical 
table cooking appliances were also displayed. 

The Yonkers Electric Light & Power Co. ex- 
hibited modern household heating and cooking 
appliances, with a large variety of portable 
lamps, vacuum cleaners and laundry apparatus. 

Others among the exhibitors were: 


Albaugh-Dover Co., Alpha Electric Co., American 
Electro Technical Appliance Co., American Ironing Ma- 
chine Co., Appliance Distributing Corp., Aqua Electric 


Tieater Co., Baker R. and L. New York Corp., Balso-: 


Refrigerator Co., Bell Electric. Motor Co., Berg Electric 
Car Co., Black & Decker Manufacturing Co., Bleadon- 
Dun Co., C. C. Bohn Electric Co., Charles A. Branston 
Co., W. A. Buerkle Sales Co., Chicago Fuse Manufactur- 
ing Co., Ciothel Refrigerating Co., J. M. Collins & Co., 
Couch & Dean, Duparquet Hout & Moneuse Co., Dis- 
becker & Co., Duplex Lighting Works, Edison Electrical 
Appliance Co., Elasticap Co., Electrical Alloy Co., Elec- 
trical Supply & Equipment Co., Electrical Review Pub- 
lishing Co., Electric Storage Battery Co., Electrical 
Testing Laboratories, Eureka Vacuum Cleaner Co., Fair- 
banks Co.. Federal Electric Co., J. B. Ford Co., Fox 
Electrical Corp., Frigidaire Corp.. I. P. Frink, Inc., Gave 
Publishing Co., Gillespie Eden Corp., Golden Glow Sign 
Corp... Gould Appliance Co., Guarantee Electric Products 
Co., Habirshaw Electric Cable Co., Halliwell Electric 
Corp., Hamilton-Beach Manufacturing Co., Hamilton- 
Beach Carpet Washer Co.; Wallace B. Hart, Hanover 
Electric Co., Hartt & Morison, Hanovia Chemical & 
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Manufacturing Co., R. G. Haskins Co., Home Device 
Corp., Home Helps Manufacturing Corp., Hoover Suction 
Sweeper Co., Hurley Machine Co., Isko Electrical Re- 
frigerator Co., Kelvinator Corp., Kimball Electric Co., 
Lakewood Engineering Co., Laun-Dry-Ette Sales Co., 
Landers, Frary & Clark, Levien Electric Utilities Corp., 
Lightolier Co., McGraw-Hill Co., McIntosh Battery & 
Optical Co., Majestic Electric Development Co., Mallory 
Industries Corp., Manhattan Electrical Supply Co., Man- 
ning, Bowman & Co., Matthews Lighting Co., Metro- 
politan District of the New York State Association of 
Electric Contractors and Dealers, National Lamp Works 
of General Electric Co., New York Appliance Co., New 
York Electrical School, Ohio Electric Co., Pittsburgh Elec- 
tric Specialties Co., Pittsfield Machine & Tool Co., 
Pneuvac Co., Premier Service Co., Regina Co., Remmert 
Manufacturing Co., Robin Lighting Fixture Co., Robins 
& Williams, Rutenber Electric Co., W. & J. Sloane, 
Thomas B. Snow, Terminal Engineering Co., Inc., 
Thermo-Fan Electric Co., William Truswell & Sons, 
Tucker Electrical’ Construction Co., Paul D. Vandevelde, 
Viking Sign Co., Ward Motor Vehicle Co. 





COMMITTEE TO DEVELOP PLANS FOR 
UTILITIES COMMISSION. 


The City Club of Washington, D. C., has ap- 
pointed a committee to develop plans for the 
establishment of a local public utilities commis- 
sion, entirely separate from the Board of Dis- 
trict Commissioners, which now handles utility 
questions. The committee is composed of H. B. 
Plankinton, chairman; E. E. Williamson, W. A. 
Mellen, G. C. Ober and L. H. Warner. 





WATER POWER LEAGUE CONVENES 
IN WASHINGTON. 


Necessity of Conserving Exhaustible Natural Re: 
sources of Country by Using Water Power 
Urged—Government to Aid Projects. 


That co-operation between government. offi- 
cials and the power industry may be definitely 
expected was prominently brought out at the 
convention of the Water Power League of 
America, held at Washington, D. C., Oct. 7-8. 
This was the first meeting of the league since 
the creation of the Federal Power Commission 
by Congress at its last session. In addressing 
the convention, O. C. Merrill, secretary of the 
commission, stated his purpose to lend every 
possible assistance to the development of na- 
tional water-power resources, but with a proper 
regard for the public interest. 

The convention was called to order by Prof. 
George F. Swain of Harvard University, presi- 
dent of the league, who urged the necessity of 
conserving the exhaustible natural resources of 
the country, such as oil and coal, by inexhaustible 
water power. This would also relieve the demand 
for labor and cars in moving fuel. 

Mr. Merrill predicted that amendments would 
be made to the new law, but that its funda- 
mental principles would endure. The federal 
commission is authorized to regulate rates, serv- 
ice and securities. Over 60 applications have al- 
ready been filed, involving over 2,000,000 hp. 

Lieut.-Col. William Kelley read a paper on 
“The Relations Between Navigable Waters and 
the Federal Water Power Act.’’ He showed how 
the interests of power, irrigation and navigation 
are frequently in conflict. It is the function of 
the federal commission to adjust these conflicts. 

At the session on Thursday afternoon, John A. 
Britton, Pacific Gas & Electric Co., told of the 
power developments in California and the vast 
projects now under way. He urged the power 
men to co-operate with the government under 
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the new law. Alexander T. Vogelsang, Assistant 
Secretary of the Interior, spoke in complimentary 
terms of the new law. 

At the Friday morning session Col. W. B. 
Greeley, chief of the U. S. Forest Service, dis- 
cussed the power resources within the national 
forest; which amount to 16,000,000 hp., or about 
one-fifth of the total for the nation. Only about 
650,000 hp. have been developed. He looks for- 
ward to further use in connection with such in- 
dustries as pulp and paper making which could 
well be located in proximity to the forests and 
the available power. Col. Greeley- told how 
water-power developments may proceed on land 
within the national forests, as permitted under 
the new law. The Forest Service will aim at the 
most-complete and well-rounded development. 

T. Kennard Thompson read a paper discuss 
ing the power problem at Niagara Falls. Here 
are the greatest power possibilities in the coun- 
try, and development should follow some com- 
plete plan instead of being done on a piecemeal 
basis. He favors a dam 4 mi. below the falls, 
utilizing the 102-ft. drop in the river Lelow the 
falls and Lewiston. . 

W. S. Murray, who has made a survey for a 
“super-power” scheme for supplying the indus- 
trial regions in the East, spoke at the closing ses- 
sion. A saving of $300,000,000 to manufactur- 
ers and railway companies would be accom- 
plished by utilizing the power in rivers between 
Washington and Boston, he said. Creation of 
such a zone, with the accompanying electrifica- 
tion of railways and factories, would mean a 
vast saving of fuel. Most of the larger streams 
in the East are undeveloped and sufficient power 
is going to waste to supply all the factories and 
all the light needed in that territory. It will take 
many years to complete the projects, but the dele- 
gates were urged to work for it. 

John W. Dorsey, University of Manitoba, pre- 
sented a plan for the use of hydroelectric power 
for domestic purposes, including the heating of 
residences. 

A banquet was held Thursday evening at the 
Hotel Washington, at which Edward Terrell, 
vice-president, was toastmaster. Addresses were 
made by Secretary Payne of the Department of 
the Interior; George Otis Smith, director of the 
Geological Survey; O. C. Merrill, executive sec- 
retary of the Federal Power Commission ; George 
F. Swain, president, and Henry A. Lardner, New 
York. 





PITTSBURGH SECTION OF A. I. E. E. 
HOLDS MONTHLY MEETING. 


The monthly meeting of the Pittsburgh’ sec- 
tion of the American Institute of Electrical En- 
gineers was held Oct. 12 in the auditorium of the 
Chamber of Commerce building, Pittsburgh. 
Philip L. Alger, General Electric Co., Schenec- 
tady, N. Y., read a paper on “Induction Motor 
Core Losses,” which described certain results of 
a research. carried on by R. Eksergian and him- 
self at Harvard University and the Massa- 
chusetts Institute of Technology under the di- 
rection of Prof. C. A. Adams. 

The principal results achieved -by the re- 
search were: (a) New formulas developed for 
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the losses in the core back of the teeth, and multi- 
pliers established to be used with the formulas 
usually employed; (b) complete tests and cal- 
culations carried out on a smooth-core rotor and 
observed losses compared with expected results ; 
(c) total core losses are from two to three times 
the fundamental frequency losses, it being indi- 
cated that tooth frequency core losses consti- 
tute from 0.5 to 0.66 the total in ordinary induc- 
tion motors; (d) experimentally * demonstrated. 
that the hysteresis torque due to a revolving field 
breaks abruptly through zero at synchronous 
speed. 





WESTINGHOUSE COMPANY ENTERS 
WIRELESS FIELD. 





Controlling Interest Acquired in International Radio 
Telegraph Co.—Massachusetts Factory to Be 
Equipped to Make Apparatus. 


The Westinghouse Electric & Manufacturing 
Co. has acquired a controlling interest in the In- 


ternational Radio Telegraph Co., and in the fu- . 


ture will manufacture the radio equipment here- 
‘ tofore produced by the latter organization, which 
was founded by R. A. Fessenden, the pioneer in- 
vestigator in the continuous-wave field. The 


Radio company operates and maintains wireless. 


stations on ships, and has shore stations at New- 
port, New London, Brooklyn, Cape May, with 
others under construction in Maine and Massa- 
chusetts. 

A new company has been organized under the 
same name, with a capital of $1,250,000 in pre- 
‘ferred stock and 250,000 shares of common stock 
of no par value. The officers are Guy E. Tripp, 
chairman; E. M. Herr, president; S. M. Kin- 
ter, Calvert Townley and H. P. Davis, vice- 
presidents ; John V. L. Hogan, manager. All of 
these are Westinghouse officials except Messrs. 
Kinter and Hogan, who were president and man- 
ager, respectively, of the older company. 

The Westinghouse company will be interested 
in both the manufacturing and the operating 
branches of wireless telegraphy and telephony. 
A separate factory has been equipped at East 
Springfield, Mass., for the manufacture of all 
types of modern radio apparatus, from the larg- 
est transmitting and receiving: sets required by 
transoceanic stations to the small sets used by 
the amateur. Apparatus will not only be supplied 
for the land, sea, ship, airplane, military and 
naval services, but special attention will be paid 
to the development of new uses, such as for rail- 
roads, power companies, mines, lumber camps, 
ranches and farms, and for inter-works communi- 
cations of large industries. A staff of research 
and design engineers has been built up and im- 
portant fundamental development work is under 
way. 





MEETING OF ADEQUATE OUTLETS 
DIVISION, N. E. L. A. 


The adequate outlets division of the advertising 
and publicity bureau of the National Electric 
Light Association met at the Statler Hotel, Cleve- 
land, Oct. 7, with L. D. Gibbs, chairman, pre- 
siding. The gathering resolved itself into a dis- 
cussion of the old problem of the sufficient num- 
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ber of convenient outlets and ways and means of 
bringing to the attention of the public the proper 
methods of using electric service. It is the inten- 
tion of the adequate outlets division to reach all 
national advertisers and-educate them in the cor- 
rect manner of illustrating electrical devices and 
applying electric service. 

In this connection J. C. McQuiston, Westing- 
house Electric & Manufacturing Co., made a sug- 
gestion that instead of the circular letter which 
has been distributed in the past, that a code of 
practice be issued. summarizing the material in 
convenient form and suitable for display in ad- 
vertising agencies, advertising departments and 
such other places where display of electric serv- 
ice is apt to be encountered in advertising. It 
was planned to carry out Mr. McQuiston’s sug- 
gestion. 





WESTERN ELECTRIC CO. SALES MAN- 
' AGERS MEET. 


Optimism as to the prospect for an increas- 
ingly large volume of business prevailed at the 
quarterly meeting of sales executives of the 
Western Electric Co., held Sept. 30 at the Lotus 
Club, New York City. Among those in attend- 
ance were C. G. DuBois, president; H. A. 
Halligan, vice-president; H. F. Albright, vice- 
president and general superintendent; F. A. 
Ketchem, general sales manager, and six district 
managers. A noteworthy: fact in connection 
with the conference was that the average age of 
the 19 executives present was 45 years, and the 
average period of service with the Western Elec- 


tric Co. was 21 years. 





CONTRACTOR - DEALERS 
BUSINESS OUTLOOK. 


DISCUSS 





Trade Conditions Reviewed—Sales Experts Give 
Valuable Instructions—Profits in Fixture Busi- 
ness—Next Meeting in Buffalo. 


W. Creighton Peet, chairman of the National 
Association of Electrical Contractors and Deal- 
ers, sounded the keynote for the ensuing year 
when, in his opening address at the annual con- 
vention at Baltimore, Oct. 4-9, he said that “the 
advancement of this already strong organization 
depends upon more complete co-operation.” In 
commemoration of the twentieth anniversary of 
the founding of the association at Buffalo, N. Y., 
the twenty-first annual convention will be held in 
that city July 20, 1921. Chairman Peet reported 
a present membership of 2100, or more than dou- 
ble the number it was four years ago. 

Thomas A. Whelan, president of the Fidelity 
& Deposit Co. of Maryland, with 7000 agents 
scattered throughout the United States, gave a 
most complete review of business conditions in an 
address on “The Industrial Outlook.” He said 
that national and individual interest in the ap- 
proaching presidential election was eclipsed by 
a desiré to know the future of business condi- 
tions nationally, and to get information on this 
subject. 

Mr. Whelan said that a building survey of the 
country, covering a period of three weeks, had 
just been completed by his company through 
the distribution of a questionnaire in 900 manu- 
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facturing and commercial centers, among bank- 
ers, manufacturers, wholesalers, farmers and 
chambers of commerce in an unbiased and non- 
partisan manner. The results were classified and 
summarized by experts and divided into nine 
geographic divisions. 


CONFIDENCE IN BuSINESS CONDITIONS GROWS 
STRONGER DAILY. 


Franklin K. Lane, former Secretary of the In- 
terior, was shown the results of the Fidelity sur- 
vey. He pronounced them as indicative that the 
United States is economically sound and better 
off than other countries. The country was shown 
to be on a sound basis with production increas- 
ing, with conditions improving and a growing 
feeling of confidence among dealers, jobbers and 
manufacturers. It was shown that there is no 
shortage of raw materials, that transportation has 
vastly improved and that the supply of labor is 
equal to the demand, without a material increase 
in cost. Credit, however, is tight, with money at 
6 to 8% in the East, 8 to 10% on the Pacific 
coast and 10 to 12% in the Rocky mountain sec- 
tion. 

The coal shortage, except in the South, is 
serious and the unsettled condition at the mines 
makes the outlook dubious. The demand for 
products oi industry is reflected by booked orders, 
but dealers are carefully watching the buying of 
consumers. Mr. Whelan pointed out that the 
fall in prices anticipated a month ago is now 
taking place, and Dun’s report for the previous 
week showed 7 declines to 10 advances, the larg- 
est increase in declines since the readjustment 
period began. Price declines here have had no 
unfavorable effect upon the farmers, but will be 
later reflected in lower prices to the consumer. 
The peak of prices has been reached. 


“The average man is now concerning himself - 


with practical economics,” said Mr. Whelan in 
conclusion, “and is asking for a more direct sys- 
tem of distribution. Farmers favor co-operative 
effort as a means of relief from high costs, and 
the next few years is going to call for deep 
thinking and studying of: the problem to solve 
it satisfactorily and permanently.” 

J. M. Wakemaii, general manager of the So- 
ciety for Electrical Development, related the ac- 
tivities of that society, which he said in no way 
conflict with those of the National Association 
of Electrical Contractors and Dealers. He praised 
the good work of those merchandising mission- 
aries of the electrical field, W. L. Goodwin, Sam- 
uel A. Chase and H. B.’Kirkland. The speaker 
called attention to the work of the society toward 
popularizing the slogan “Do It Electrically.” 


SpectiAL TRAVELING REPRESENTATIVE REPORTS 
ACTIVITIES. 


During the past eight months L. W. Davis, 
special representative of the association, has 
visited electrical contractor-dealers of 96 cities 
in 28 states and Ontario province, Canada. His 
report noted a strong tendency toward unity and 
co-operation among dealers, resulting in cleaner 
competition, better stores and greatly improved 
merchandising methods, with a broader spirit of 
co-operation from the central-station companies. 

Mr. Davis voiced a warning to every contrac- 
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tor to make certain of a profit on every job and 
not to be content with covering expenses during 
this “marking time” period. He also advised 
that every appliance sold should be an educational 
factor toward selling another and cited an exam- 
ple of the real spirit of co-operation needed be- 
tween contractor-dealers and the central-station 
companies in a merchandising campaign to at- 
tract the public. Mr. Davis questioned the jus- 
tification of the contractor-dealer who becomes a 
distributor or jobber of electrical construction 
supplies, or the jobber who becomes a contractor, 
and urges serious consideration of the question. 

The traveling representative argued against 
free trials of electrical appliances and urged more 
uniformity of contracting work by the dealers. 
Admonition was given the dealers to guard their 
credit standing by conducting their business along 
safe and business-like lines. 

In his discussion of the subject, “Proper 
Handling of Lighting Fixtures,” J. L. Wolf, sec- 
retary of the Lighting Fixture Dealers’ Society 
of America, said that the greatest pitfall in the 
fixture business today lies in not arriving at the 
right cost, usually through failure to figure suffi- 
cient to cover cost of labor: It was pointed out 
that there are three distinct classes of business 
for the fixture dealer today: First, commercial, 
which includes fixtures sold at prices suggested 
by the manufacturer; second, medium-class resi- 
dential fixtures which come ready to install, and 
should be marked up 100% ; and third, high-class, 
which are heavy and expensive, ready-to-install 
types, and should be marked up 150%. Several 
manufacturers of special types of fixtures gave 
demonstrations of their products and added to 
the general information regarding merchandising. 


PROFITABLE ANGLES TO CONTRACTING BUSINESS 
OUTLINED. 


A. L. Abbott, Electric Construction Co., St. 
Paul, Minn., in a paper on “Managing an Elec- 
trical Contracting Business,” advised that the ad- 
ministration of an électrical contracting business 
can be divided into three departments—sales, 
executive and accounting—which should be un- 
der one head. He urged that all employes should 
receive a bonus as it tends to hold the organiza- 
tion together, develops better efficiency and in- 
creases the output. Electrical contractors were 
advised to subscribe to trade papers and read 
them regularly and thoroughly. 

“There is room for vast improvement in the 
manner of handling contracting work,” said Mr. 
Abbott. “If you would succeed, know what you 
want. Make plans to get it. Use the best 
methods. Keep the organization inspired with 
the spirit of success and don’t think that you 
know it all. Service is furnishing to your cus- 
tomer what he should have. The small con- 
tractor should specialize, and a successful busi- 
ness must have definite plans to expand along 
healthy lines. Sudden expansion means confu- 
sion and inefficiency. Sudden contraction means 
excessive overhead. Preserve a proper balance 
between the organization and the work.” 

The discussion which followed Mr. Abbott’s 
paper brought forth a number of bonus plans in 
present use, and an explanation of their methods. 

M. H. Aylesworth, executive manager of the 
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National Electric Light Association, in discuss- 
ing ‘What the N. E. L. A. Is Doing to Help the 
Contractor-Dealer,” said that his organization 
was trying to get the dealers and central-station 
men to meet.on common ground and discuss 
their problems. He said that at present the sit- 
uation was getting ahead of the industry, with 
14,000,000 homes to be wired and 450,000 houces 
to be built. In conclusion he urged any con- 
tractor-dealer who found a central-station com- 
pany any place in the country not playing fair 
with him, to write the N. E. L. A. 

J. J. Muldaur, National Board of Fire Un- 
derwriters, appealed for the co-operation of con- 
tractor-dealers in the work of reducing the $22,- 
000,000 worth of property destroyed last year 
through electrical causes. This can be done by 
using only approved devices, the speaker stated. 


MERCHANDISERS’ GIVE INSTRUCTIVE 
TALKS AND DEMONSTRATIONS. 


H. B. Kirkland, of the American Wiremold 
Co., employed charts and figures to make more 
impressive his talk on “A Two Billion Dollar 
Industry.” He estimated that the 1921 volume 
of sales of electric machines, vacuum cleaners, 
fans, flatirons, sewing machines, dishwashers, 
washers and wringers, wiring devices, etc., would 
total approximately $2,000,000,000. “There- 
fore,” aid Mr. Kirkland, “this branch of the in- 
dustry requires careful and proficient sales man- 
agement in order to derive the full profit and con- 
tinue its development.” 

When Samuel A. Chase, Westinghouse Electric 
& Manufacturing Co., addressed the convention 
on “Harmonizing the Industry,” it was his first 
appearance before the association as an honorary 
member. He called attention to the wonderful 
changes that had come over the industry during 
the past few years, resulting in the developing of 
harmony and co-operation and carrying out his 
slogan of “Live and Let Live.” He compli- 
mented the contractor-dealers on their enthusiasm 
and hard work, and the manner in which they 
arranged merchandising meetings in various 
parts of the country for W. L. Goodwin and him- 
self to address. 

“Can the contractor-dealers in convention jus- 
tify the creation and building up of a retail 
structure which compels a gross addition to over- 
head of 166% in order to make a profit?” asked 
W. L. Goodwin, of the General Electric Co., in 
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Group of Contractor-Dealers and Visitors at the Baltimore Convention of National Association of Electrical Contractor- 
Dealers, Oct. 4-9. 











his talk on “Scientific Merchandising.” Continu- 
ing, he said: “If such a margin is necessary, 
then the quicker the retail business is dropped 
the better. Distribution must be conducted eco- 
nomically or another system instituted. There 
is need of a reasonable margin of profit to give 
high-class service. The final proof lies in whether 
you can perform economically or not, and when 
the economic law begins to work the inefficient 
ones will fall by the wayside. The real job be- 
fore the association is to train every member in 
that ability which permits him to conduct his 
business properly and efficiently. We can never 
set up conditions which will allow careless and 
indifferent managers to conduct a business at a 
profit.” 


MopEerRN Metuops oF INDUSTRIAL LIGHTING 
DISCUSSED AND DEMONSTRATED. 


Ward Harrison, National Lamp Works of 
General Electric Co., utilized an elaborate demon- 
stration of industrial lighting during the presenta- 
tion of his subject, “Seeing Is Believing.” For 
that purpose the session in which it was pre- 
sented was adjourned to a specially prepared 
room which had been fitted up with lamps and 
reflectors of semi-modern and the latest types, 
the circuits of which were controlled from a cen- 
tral switchboard. 

Mr. Harrison’s demonstrations brought out 
the value of reflectors in regard to comfort and 
increased illumination. The inadequacy of some 
state code requirements was illustrated. It was 
demonstrated that better lighting means better 
vision, that proper direction of light aids better 
vision, that some shadow is advantageous and 
that a bright light near the line of vision greatly 
reduces one’s ability to see detail. Results of in- 
vestigations were used to show that higher il- 
lumination helps the sub-normal eyes more than 


’ the normal, and for maximum efficiency the units 


of every lighting system should be kept clean 
through a regularly instituted maintenance serv- 
ice. 

In his presentation of the subject, “The In- 
dustrial Lighting Market and the Contractor- 
Dealer’s Part in Selling It,’ P. B. Zimmerman, 
publicity department, National Lamp Works of 
General Electric Co., stated that a survey of 
eight states showed that 60% of the industrial 
plants needed improved lighting systems. He 
said that the contractor-dealer, in order to sell 
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intelligently, should become better informed 
through booklets of valuable information supplied 
by the manufacturer without cost. Mr. Zimmer- 
man divided the lamp field into sales for indus- 
trial, commercial, home lighting, farm miniature 
and miscellaneous purposes. 

R. W. Shenton, Cleveland, whose subject was 
“A New Era in Lighting,” stated that insurance 
statistics show one of every 40 accidents in in- 
dustrial plants to be due to inadequate lighting, 
and that in many instances production has been 
increased 20 to 25% by changing the standard of 
lighting. “Illumination is an investment for 
profit,” said Mr. Shenton, “and there are oppor- 
tunities for increased business in all branches of 
the lighting industry.” 

A. D. Page, of the Edison Lamp Works, said 
that since the development of more efficient il- 
luminating, lamps have become the recognized 
“sugar” of the merchandising business. 

William A. Thomson, bureau of advertising, 
American Newspaper Publishers’ Association, in 
a talk on “Advertising for the Contractor-Deal- 
er,’ said the advertisements of electrical manu- 
facturers have dealt too much in generalities and 
are “over the heads’ of the average consumer. 
He advised the dealer to advertise intelligently 
and get the manufacturer to do likewise. 

In a discussion on the handling of lighting fix- 
tures J. V. Netter, Lightolier Co., New York 
City, explained the benefits of the sales methods 
of his company to the contractor-dealer. E. C. 
White, Electric Outlet Co., New York City, 
demonstrated a flush-type outlet soon to be placed 
on the market by his company. 

“The Sale of Motors for Industrial Use,’ was 
the subject of an instructive talk by J. H. Clark, 
Westinghouse Electric & Manufacturing Co., 
who advised that contractor-dealers should em- 
ploy a salesman to specialize on motors. This 
paper was discussed by G. M. Wheeler, Main- 
tenance Co., New York City. 


SCHEDULE OF MEETINGS FOR IRON 
AND STEEL ENGINEERS. 


Papers scheduled for the Cleveland District 
section meetings of the Association of Iron and 
Steel Electrical Engineers, for the season of 
1920-21, include the following: 

Oct. 11, “Troubles of the Electrical Onseiittieg 
Man,” by A. W. Mohrman, assistant electrical 
superintendent of the Trumbull Steel Co., War- 
ren, O.; Nov. 8, “Slip Regulators Versus Noich- 
backs,” by Gordon Gage, chief electrician of the 
American Rolling Mill Co., Middletown, O.; 
Dec. 13, “Continuous Rated or 50-Deg. Rise Mo- 
tors,’ by L. F. Adams, electrical engineer of the 
power and mining department, General Electric 
Co., Schenectady, N. Y.; Jan. 10, “Proper Selec- 
tion of Carbon Brushes,” by L. A. Heath, engi- 
neer of the Morganite Brush Co., New York 
City, and John S. Cavitt, sales manager and sec- 
retary of the Electrical Engineering & Manufac- 
turing Co., Pittsburgh; Feb. 14, “Scientific Com- 
bustion Control for Boiler Furnaces,” by M. G. 
Benjamin, of the Benjamin Engineering Co., 
Cleveland; March 14, “Electric Propulsion 





Ships,” by W. E. Thau, electrical engineer of. the 
general engineering department of Westinghouse 
Electric & Manufacturing Co., East Pittsburgh, 
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Pa.; April 11, “Electrical Cleaning of Gases as 
Applied to Blast Furnaces,” by N. H. Gellert, 
president of the Gellert Engineering Co., Phila- 
delphia. 

The meetings will be held in the rooms of the 
Electric League, Hotel Statler, Cleveland. 





JOBBERS’ REPRESENTATIVE AT NA- 
TIONAL LAMP WORKS. 


Representatives and salesmen of the National 
Lamp Works of General Electric Co. held a 
three-day get-together meeting recently at Nela 
Park, Cleveland. Enthusiasm and interest 
marked the meeting of the “B” agency distribu- 
tors, and while some of the guests had never 
been at Nela before, they soon got the spirit of 
the place and entered into the work and play with 
as much pep and vim as the veterans who had 
attended many similar conferences. The Na- 
tional furnished nine speakers and Duplex an- 
other, Guy Norton. Nela Park men who talked 
to the distributors included J. E. Kewley, who 
opened the meetings, W. G. McKitterick, R. W. 
Shenton, Ward Harrison, W. M. Skiff, Earl A. 
Anderson, T. K. Quinn, H. H. Magdsick and P. 
B. Zimmerman, who gave the final tie-up talk of 
the intensive three-day program. Outdoor sports 
in Nela Camp, baseball and tennis, etc., and in- 
door sports, added variety to the meeting by em- 
ploying the odd hours pleasantly. It is antici- 
pated that tangible results in a further extension 
of the religion of better light will follow this big 
jobbers’ convention. 





NEW YORK SOCIETY HEARS TALK ON 
SUPER-POWER ZONE. 


W. S. Murray, chairman of the super-power 
survey organized by the United States govern- 
ment, spoke before a meeting of the New York 
Electrical Society Oct. 7. He gave the objects 
of the survey, which are to allocate the amount 
of waste within the eastern zone, due to the pres- 
ent improper form of power production and dis- 
tribution, and to recommend a regional plan 
through which the objective could be attained. 
The proposed regional plan includes the build- 
ing of central stations at tidewater and at mine 
mouths, supplemented by such hydroelectric de- 
velopments as will be economically within the 
reach of the zone. All of these stations would 
be united through a main trunk transmission em- 
ploying high voltage, and there would be in- 
cluded in such a unification all of the large cen- 
tral stations at present in existence in Boston, 
Providence, New York, Newark, Philadelphia, 
Baltimore and Washington. 





INVESTMENT PLAN FOR EMPLOYES 
OF WESTERN ELECTRIC CO. 


Among the subscribers to the recent issue of 
five-year 7% convertible gold bonds issued by the 


- Western Electric Co. were 4,574 employes rep- 


resenting investors in each of the 42 branches of 
the concern. They have applied for securities. 
aggregating approximately $2,000,000 par value. 
The sale to the employes was made under an in- 
stallment basis. 
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COMMERCIAL PRACTICE 






New-Business Methods, Policies, Rates and Kindred Central-Station Matters for the 
Man Engaged in Selling Electricity 








EARNING COMMISSIONS BY SELLING 
ELECTRIC PHONOGRAPHS. — 


Employes of the Commonwealth Edison Co., 
Chicago, are being given an opportunity to earn 
liberal commissions by inducing their friends to 
purchase a Federal electric phonograph. For 
every prospective customer who consents to have 
a representative of the company call, and where 
a sale is made, the employe will receive a com- 
mission of $3.50. Credit will only be given, or 
a commission paid, where the Edison employe 
sending in the necessary printed slip has actually 
talked with the “prospect” and received permis- 
sion to have a company representative call. This 
commission plan merely requires the employe to 
set forth the advantages of having one of these 
electric phonographs in the modern American 
home. 


CUSTOMER - CO-OPERATION SOUGHT 
THROUGH ADVERTISING. 








Milwaukee Electric Railway % Light Co. Advising 
Its Customers of Real Situation by Means 
‘of Local Newspapers. 


The Milwaukee (Wis.) Electric Railway & 
Light Co. is using the local newspapers to ac- 
quaint its customers with the problems which it 
faces. An extract from one of the advertise- 
ments is given herewith: 


Milwaukee faces a tie-up. Twenty per cent reduc- 
tion in use of electric service by all customers is the 
only thing that can avert it. Frequent and prolonged stop- 
ping of streetcars during rush hours and costly interrup- 
tions of factory operations and all other electric service 
will be unavoidable in spite of anything the electric com- 
pany can do unless each light and power customer im- 
mediately reduces his use of electricity 20% between 
the hours of 7:00 a. m. and 7:00 p. m. Since the com- 
pany first advertised this situation on Sept. 17 a reduc- 
tion of 4% in total use of electricity between 7:00 a. m. 
and 7:00 p. m. has been obtained through the prompt 
and public-spirited co-operation of a minority of our 
80,000 customers. 

Their co-operation is keenly appreciated. We feel 
sure that others, when they grasp the vital necessity 
of similar action, will also help us to keep the cars 
running and the factories operating regularly during 
the next three months, until we can get the first 20,000 
kw. of electricity power from our new Lakeside sta- 
tion. We realize, of course, that. many users of elec- 
tric service need time to readjust their operations, so 
as to either reduce actual consumption of power, or 
to transfer their use of it to the hours between 7:00 
p. m. and 7:00 a. m. During those hours there is 
plenty of power for all who want it. 

We are up against the same conditions that handicap. 
electric ‘central stations in many of the larger cities 
at this time. Rapid growth of war industries enor- 
mously increased the demand for electric power. 

apid growth of cities greatly increased the demand 
for electric service. The war stopped the expansion 
of power-producing facilities. Since the war’s end 
permitted such work to be financed, even though on a 


costly basis, we have been working day and night to - 


get our new power plant ready. for service. The first 
generating unit, of 20,000 kw., is expected to be pro- 
ducing within three months. 





Meanwhile, our producing plants have only been 
able to meet the demand laid upon them with the aid 
of customer-co-operation, and the exceptionally fa- 
vorable weather which has prevailed up to this time. 
Even if we had good coal the plants would be unable 
to meet the ‘full-demand. The best coal we can get 
today costs us over three times what good coal used 
to cost and it produces 15% less energy. Our power 
plant men, working in three eight-hour shifts, are get- 
ting more power out of the old plants than their rated 
capacity with the coal now available. This, however, 
is not nearly enough. When, at any hour, actual de- 
mand for energy exceeds the supply, some car line or 
some factory, or group of factories in a given dis- 
trict, have to be cut off. With the poor quality of coal, 
there is no telling just how quickly such interrupted 
service can be resumed. Unless all customers will help 
save the situation by voluntarily reducing their use 
20% between 7:00 a. m. and 7:00 p. m., frequent and 
1 tie-ups of cars and industries will be unavoid- 
able. 

The electric company does not wish to be compelled 
to discriminate between its customers. By getting the 
co-operation of all, as here requested, we should be 
able to serve all alike—20% below normal use—until 
our new plant’s output can be utilized. We are con- 
fident the people of Milwaukee and other communities 
we serve will co-operate with us to meet this emer- 
gency. In any event, we shall not adopt the only 
alternative method of saving the plants—that of cutting 
off service at the power houses when the load exceeds 
the capacity—until we shall have exhausted all other 
means of procuring the readjustment of use that will 
permit continuous service. 





CREATING INTEREST IN ELECTRICAL 
HOUSEHOLD APPLIANCES. ; 


The accompanying illustration depicts an ex- 


hibit of the Topeka Electric Co. at the “Kansas 


Free Fair” held recently in. Topeka, Kan. One 
of the striking features of the exhibit was a ‘turn- 





Exhibit of Topeka Electric Co. at the Kansas Free Fair. 


.table (shown at the right-hand side of the pic- 


ture) which created a great deal of interest be- 
cause of the fact fhat it was continually in mo- 
tion and carried a well-arranged display of some 
of the smaller electrical household appliances. 
To help create interest, the Topeka Electric 
Co. held a bean-guessing contest, giving two 
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prizes, the first being a $25 percolator and the 
second a $10 flatiron. This served the pur- 
pose of getting an electrical census and a prospect 
list, as well as attracting people to the’ booth. 


The contest card listed the names of ail types of | 


household appliances and had room for the name 
and address of the contestant, following which 
was the list of appliances with the phrase, “I 
have the following household appliances in my 
home” heading it. Squares were provided after 
each item to check the device. During the week 
there were secured the names of approximately 
6500 people, 4000 being inhabitants of Topeka. 
The electric company considers the exhibit to 
have been a complete success. 





EDISON CLUB HOLDS FIRST MEETING 
OF SEASON. 


The Edison Club, composed of employes of 
the Commonwealth Edison Co., Chicago, held its 
first gathering of the 1921-22 season Oct. 12. 
Samuel Insull, president of the company, spoke 
in an optimistic vein as to the future of the pub- 
lic utility business, and referred to the fact that 
utility securities are coming more and more into 
favor with the public for investment purposes. 
Prizes and cups for various individual and team 
achievements were presented by Mr. Insull. An 
illustrated review of the club’s activities during 
the past year was given by William A. Durgin, 
president of the organization. 





PROMOTING GOOD-WILL AMONG CUS- 
TOMERS AND FUBLIC. 





Edison Electric Illuminating Co. of Boston Injects 
Sentiment Into Business Relations With Cus- 
tomers—Efforts to Improve Service. 


The Edison Electric Illuminating Co. of Bos- 
ton has been utilizing the advertising columns of 
the daily press quite extensively to acquaint the 
public of the service performed by the company. 
An open invitation has given to its customers to 
uncover their grievances and to advise the com- 
pany of its shortcomings, as well as to offer sug- 
gestions which would help improve the service. 
In other words, the Edison company has been 
trying to “see itself as others see it,’ and desires 
the public to know that it is doing its best to serve 
the best interests of all concerned. 

The company is injecting some sentiment into 
its business and trying to cultivate public con- 
fidence which follows when fair action is -taken 
after a mutual understanding of the facts in a 
transaction. This confidence is the basis ‘of busi- 
ness success. Failure to win the confidence of 
the public can be brought about by wrong funda- 
mental company policy, or through the “wrong 
attitude of the employes. “Policy” is a very 
large question, but because the making of it is 
centered only in the management, an adjustment 
is more readily obtainable. The attitude of the 
employes and the carrying out of the company 
policy are also large subjects, and the more com- 
plicated because relationship between public and 
employe is dependent on the hundreds of Edison 
representatives dealing in some way with the 
public. 

The statement is made that some of the em- 
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ployes may or may not reflect the true policy of 
the company ; one may be discourteous ; one may 
not be ‘friendly; and every breach of policy 
means a drop in the asset of good-will. It is 
therefore necessary to “jack up ” every little 
while. The company states that it is its daily 
duty to bear in mind that “the Friendly Glow” 
promotes good-will and asks the question wheth- 
er each individual is doing his best to live up to 
that standard. “The Friendly Glow” radiates a 
welcome to customers, with smiling countenance 
followed by courteous service. 





ADVANTAGE OF LOCAL INVESTMENT 
IN UTILITY STOCKS. 


Discussing the recent large buying by people of 
moderate means of securities of their home utili- 
ties companies, Adam Gschwindt, general man- 
ager of the Rockford Electric Co., says that the 
opportunity being offered provides not only a 
safe place for investment of savings and the 
sharing of profits, but also means much to the 
communities. 

“The partnership is one which has its mutual 
advantages,” says Mr. Gschwindt. “The man, 
woman or child who becomes a stockholder gains 
by receiving dividends from a well-established 
business with a steady and growing demand for 
its service. The company gains a more cordial 
interest in its affairs and a better understanding 
of what a well-managed public utility means to 
the life and future growth of the city. The city 
gains because the money comes back to it in the 
way of extensions and additions to property, pro- 
viding greater facilities to keep pace with the 
growth of the territory served. That means that 
more industries will be attracted to it, thereby 
increasing general prosperity.” 





CITIES SERVICE CO. STOCK WELL 
TAKEN BY EMPLOYES. 


The recent offering to employes of 6% cumu- 
lative preferred stock of the Cities Service Co. of 
New York City was well taken, 11,519 shares be- 
ing subscribed for by 2775 employes, of whom 
2347 had not previously been stockholders. Ap- 
proximately 5000 employes are stockholders in - 
the company at the present time. According to 
officials of the company, the number of holders 
of the banker shares is steadily increasing. The - 
distribution of Oct. 1 was made to 12,810 hold- 
ers, compared with 12,221 on Aug. 15, and since 
Jan. 1 there has been an increase of 7272 in the 
number of holders. 





CONSUMERS’ CO. ASKS INCREASE IN 
RATES. 


The Consumers Power Co., of Grand Rapids, 
Mich., has applied to the city commission for per- 
mission to change from its present combination 
rate based on connected load plus an energy 
charge, to an 8-ct. straight rate. The company 
contends that the straight rate will be better un- 
derstood by its consumers. The new rate asked 
will give an increased return in addition to sim- 
plifying the schedule. Other rate changes under 
consideration involve revisions in the present 
combination rate. 
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OUTDOOR SUBSTATION OF UNIQUE 
DESIGN. 





Transformers and Switches Are Mounted Under and 
on the Tower Structure Supporting 
Transmission Span. 


By R. E. ANDERSON, 
Designing Engineer, Delta Star Electric Co., Chicago. 

Increasing load demands made it necessary to 
install a 13,200 to 66,000-volt step-up transformer 
station to supply a 66,000-volt three-phase line 
on the opposite side of a wide river. To accom- 
plish the desired result, the installation shown in 
the accompanying illustration was designed and 
erected. This installation is unique in that ad- 
vantage was taken of the river-crossing tower 
to afford space for the step-up substation equip- 
ment. 

At the tower *base is a housing in which are 
installed two 13,200-volt automatic-overload oil 
switches, the 66,000-volt automatic-overload oil 
switch being mounted on a steel grating built 
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Transmission Tower With High-Tension Substation at 
the Base. 


into the tower. The 66,000-volt connections are . 
carried down the outside of the tower on bus-bar 
supports, and are connected to a set of GPM, 
66,000-volt, 200-ampere, three-pole, remote-con- 
trol, air-break, disconnecting switches controlled 
by a common handle near the ground. From 
these switches connections run straight down 
through another set of GPM switches to an elec- 
trolytic lightning arrester, and from the bus con- 
necting the two sets of switches taps run through 
choke coils to the high-tension automatic oil 
switch. From the high-tension oil switch, con- 
nections are made to the two 3000-kv-a. banks of 
transformers through single-pole disconnecting 
switches so arranged that either bank of trans- 
formers may be “killed” without shutting down 
the other. 

The 13,200-volt transformer connections are 
carried into the housing where the automatic oil 
switches are located. From these switches the 
leads are brought out to the 13,200-volt switch- 
ing structure at the left, each transformer bank 
being supplied by a line looping into the station. 
The transformers and line are connected with the 
bus through three-pole, double-break per phase, 
switches controlled from ground level. Each 
transformer bank is protected on the low-tension 
side by an electrolytic lightning arrester con- 
nected through single-pole disconnecting switches. 

This installation is a good example of utilizing 
unit-type equipment to best advantage both as 
to cost and application. For example, by using 
type GPM remote-control 66,000-volt disconnect- 
ing switches it was possible to place them high 
up on the tower above the arresters and 66,000- 
volt oil switch. Had ordinary single-pole dis- 
connecting switches, operated by means of a hook 
stick, been used, it would have been impossible 
to reach them. 





RESULTS DEPARTMENT INCREASES 
STATION EFFICIENCY. 





Extracts From Paper Read Before Station Operat- 
ing Committee of Ohio ‘Electric Light 
Association. 


By T. J. Novan. 


No doubt the greatest contributing factor in 
increasing efficiency of operation has been the 
“results” department. This department consists 
of a “results” engineer and assistants, and comes 
directly under the direction of the superintendent 
of production. By the reports and suggestions 
of the department the superintendent can deter- 
mine and direct the best method of operation for 
the plant. It is also up to the “results” engineer 
to look after and make all tests, check and cali- 
brate all instruments, analyze and keep a check 
on all coal burned, take ash samples and analyze 
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and work out all difficult problems which may 
come up from time to time whereby higher eff- 
ciency may be attained in the operation of the 
station. 

The results department has also started to an- 
alyze electric losses in the station, and it has been 
a big surprise to find that the conversion losses 
are so enormous. The “Electric Data Sheet,” 
which is compiled daily, shows the input and 
output of the different synchronous. equipments, 
and by following the sheet closely a large saving 
can be made by keeping just enough machines in 
service to pull the load. That is, let each ma- 
chine handle a little overload in preference to an 
underload. 

The Water street station boiler room is un- 
usually well equipped with instruments for the 
guidance of the boiler operators. Previously, 
the operation was mostly guess work as it is now 
in many plants. What seems to be the trouble 
in many places is that the operators either do not 
yet know of the existence of the kind of operat- 
ing guide which will help them to get better in- 
sight into what is going on in their plants, or they 
are unfamiliar with the application of the exist- 
ing apparatus to their particular needs. It might 
be mentioned in this connection that the produc- 
tion and care of these instruments is a branch of 
engineering requiring for its personnel some of 
the highest qualifications that an engineer can 
possess. In passing from this subject, I think 
that the first large contributing factor in modern 
station operation is a properly conducted “‘re- 
sults” department. 





REDUCED OPERATING EXPENSE AND 
INCREASED FIXED CHARGES. 


Extracts From Paper Presented Before the Annual 
Convention of Indiana Electric Light 
Association. 





a By. GeorGce A. NEAL. 


The electric utility has built its business upon 
its ability to save its patrons personal labor, and 
the growth of the business is'a testimonial to the 
value of the service. Analysis of its own service, 
therefore, advises that there may be latent possi- 
bilities for better operating results to be achieved 
by the adaptation of new labor saving methods 
and equipment to overcome present difficulties. 

It is doubtful if there is any electric company 
that cannot reduce its operating expense by the 
use of the most modern station equipment, large 
units, underground distribution or high-voltage 
distribution. Accompanying any change is the 
matter of new investment bringing with it new 
interest charges. The question of what shall be 
done always resolves down to a comparison be- 
tween present cost versus new costs plus interest 
and depreciation charges. Prudence demands 
that expansion without increased revenue be 
very carefully planned and considered. In the 
past when comparing the relation between ma- 
chinery versus hand production, the curves of 
investment and labor were so straight that a cor- 
rect relation could easily be determined by a 
competent person. This relationship could be 


considered as reasonably fixed over a long range 
of future years. 


But today the equipment cost 
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and the wage rate, although tending to follow 
competitive channels, are inflated, and popular 
opinion maintains that both will be subjected to 
great declines in the near future. 


INVESTMENT Must Pay Divipenps UnrTiL RE- 
TIRED FROM EARNINGS. 


An investment once made-is permanent. until 
retired out of earnings, and the fixed charges 
auxiliary to the investment must be met. If 
money is invested in equipment based upon oper- 
ating economies obtained with the present labor 
scale and labor efficiency, the present margin may 
be maintained throughout the life of the equip- 
ment or the immediate benefits may be wiped 
out by a change in labor rates. Upon the solu- 
tion of future labor costs,*thercfore, rests the 
decision regarding improvements. 

Using the experiences of former wars as a 
measure, and allowing for the prospects of great 
shortages in crops, houses, ships, and all utility 
facilities, which must be overcome, it appears 
reasonably sure that all forms of labor will be 
in great demand for three and perhaps five years 
more. This demand should decline on the aver- 
age from year to year. During this same time 
the cost of material and labor should slump 
gradually with the demand. During this inter- 
val and probably for some additional period, or 
until 1930, the curve of costs should descend 
slowly towards pre-war values. 

With this outlook any large investment should 
be retired within a short time, or as an alterna- 
tive the capital investment should be reduced 
over a period of approximately three years 
by means of a 33.33% sinking fund to the aver- 
age cost for the same equipment during the five- 
year period from 1914 to 1919. Any improve- 
ment which is for continuous use and which can 
show a return of 33.33% per year should be 
carefully considered, this amount being ample to 
provide a sinking fund and a suitable return. In 
arriving at this percentage it is estimated that 
any money invested will cost 10% and the de- 
preciation of the equipment purchased will be 
10%, leaving the balance of 13.33% to be applied 
to a sinking fund or to be divided between a 
sinking fund and interest on the whole property. 
These percentages are taken very liberally to 
allow a proper factor of safety to insure the in- 
come. 


IMPROVEMENTS MAy WARRANT INVESTMENTS TO 
Repuce Costs. 


A few examples of the-improvements which 
will often show large returns may be of interest 
and serve as a guide in analyzing conditions with 
a view of reducing costs. through new methods 
and equipment. 

Consider a utility which has sufficient capacity, 
but is operating with a high ratio between cost 
and income and with costs which are above the 
average. The following proposals are suggested : 

(1) Can the station load be combined with 
other loads, either utility, traction or industrial, 
and one station be closed down? Is it possible 
to buy power from a reliable transmission system, 
particularly from a hydroelectric source? If 
feasible, can the station. be salvaged and the 
money so received be made to cover the cost of 
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proposed improvements? This plan of action 
has-been and still promises to be‘one of the most 
profitable procedures. 

The solution of this type of problem has often 
been the salvation of the small-town central sta- 
tion, and is now becoming the goal of many com- 
panies supplying towns having a population of 
even 20,000 to 50,000 people. In almost every 
situation where combinations are possible the 
concentration of loads into one plant is the eco- 
nomical thing to do, and the final net revenue 
more than compensates for the increased fixed 
charges. 

(2) The average electric utility endures a loss 
of “unaccounted-for current” varying between 
10 and 25%. With present bus-bar costs vary- 
ing from $0.01 to $0.04 per kw-hr. the value of 
such lost current has become one of the big 
items, in fact, next to coal it is the largest item 
in the budget. Allowing for reduced capacity 
throughout the entire system from the generator 
to the consumer’s meter, this factor measures 
greater than is apparent upon the expense sheet. 
It is possible in some situations to-reduce this 
so-called line loss sufficiently to provide for one 
or two years’ growth without generating addi- 
tional current. In general, this is managed by 


the use of high distribution voltages, especially 


for transmitting the bulk of the load, and by im- 
proved loading of distribution and station trans- 
formers. 

(3) The cost of handling coal and ashes is 
usually the largest single labor item around a sta- 
tion.. The class of help, the urgency with which 
it is always needed and the fact that such labor, 
which is highly competitive as to rate, is the 
basis for all rates in the station, all combine to 
recommend the use of genuine labor-saving ma- 
chinery especially adapted to the work. Loco- 
motive cranes, conveyors, industrial railroads, 
coal crushers, elevated trestles and overhead 
bunkers are the most prominent items to be con- 
sidered. 

(4) The reduction of flat water rates through 
the use of large turbo units, high vacuum, high 
superheat, high-pressure steam and _ electric- 
driven auxiliaries become more important with 
the high price of coal. The coal price bids fair 
to remain excessive for a long time, and will be 
one of the hardest and most expensive obstacles 
to overcome if future rates return to the pre-war 
basis. 

(5) The improvement of boiler efficiency and 
capacity through better and larger furnaces giv- 
ing large capacity and better combustion, and 
through the use of economizers, is a companion 
to reduced steam consumption in the engine 
room. 

(6) The placing of important parts of the 


distribution system underground to reduce main- | 


tenance and interruption costs, and to insure ser- 
vices and earnings, is becoming very important 
in the large cities. 

(7) The change from the old type of arc- 
lighting systems to incandescent systems with 
simplification of equipment and operation can 
usually be demonstrated to be an economical 
change. | 

The above suggestions are offered as those 
most readily considered and can be greatly ex- 
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tended and detailed after a careful analysis of 
each part of the electric system. 








CONTROL BOARD FOR OPERATION OF 
LARGE BOILER. 





All Indicating Instruments and Regulating Devices 


Are Mounted Together on a Panel for 
Each Boiler. 


Modern boiler-room practice involves a most 
careful control and regulation of each unit in 
operation. The accompanying illustration will 
serve to give an idea of the manner in which the 
Detroit Edison Co. equips the various boilers in 
their plants to give the firemen the greatest op- 
portunity to know and regulate operating condi- 
tions. The board and equipment shown is pro- 
vided for the regulation of a single boiler. 

The controllers shown at the bottom of the 
board serve to regulate stokers, blowers and 

















a 


Boiler-Control Panel Used by Detroit Edison Co. 


clinker grinders. A Euhling CO, recorder is 
mounted at the center of the board with a steam- 
flow meter immediately above it. Saturated and 
superheated-steam gauges are mounted at either 
side of the flow meter. The five draft gauges 
indicate draft pressures. under the fire, over the 
fire and at the damper on each breeching connec- 
tion. The tachometers show the speed of the 
stokers, and the switch below the CO, recorder 
is for the control of the damper-operating motor. 
This board is so convenient, and gives such in- 
formation to the fireman, that he is enabled. to 


- have almost absolute control over his unit.. 
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NEW APPLIANCES 






Newly Developed and Improved Electrical and Mechanical Apparatus, Appliances, and Devices 





Now Being Placed on the Market 











Tapes for Various Insulating 
Purposes. 
Tapes of various kinds have been 


used for insulation purposes for a long 
time because of their facility of appli- 
cation to the irregular shapes of coils, 
cores, etc., upon which it would be dif- 
ficult to place insulation in sheet form. 
tapes 


These are either woven from 








'nsulating Tape Being Applied by Special 


Machine. 
fibrous materials, and are known in 
such case as stays, or webbings, or 


they may be cut from treated or un- 
treated fabrics. The General Electric 
Co., Schenectady, N. Y., will soon place 
on the market a complete line of such 
tapes, including several varieties cut 
from black or yellow varnished or oiled 
cloth. These tapes will be adaptable 
for winding armature or field coils, 
transformer coils, etc. 

The ordinary white cotton tape has 
selvaged edges, an open structure, 
smooth surface, and medium strength, 
and may be used to tape armature coils 
to form the base for varnish. Asbestos 
tape contains a small percentage of 
cotton to facilitate the spinning of the 
yarn, and is adaptable for use with 
windings where heat-enduring insula- 
tion is required. 

Another class of tape includes what 
is known as friction or splicing tapes. 
These tapes are usually used to cover 
joints which are exposed when splicing 
or connecting conductors. One type, 
known as splicing gum, is an all-rubber 
compound containing no cloth, and is 
made from fine para rubber.. At ordi- 
nary temperatures the heat of the hand 
is sufficient to cause the tape to unite 
forming a solid and water-tight joint. 
Gum-faced tape is made of a layer of 
98% pure rubber on a backing of un- 
vulcanized high-grade rubber compound 
containing only fine para. It is valua- 
ble for taping joints on underground 
rubber-covered cables or in other places 
where high insulation and _ tightness 
against water is necessary. Joints made 
from this tape may be vulcanized if 
desired. 

Temporary-binding or friction tapes 
are made of an unbleached cotton cloth, 
coated and filled with either black as- 
phalt or rubber compounds. They are 
slightly adhesive at room temperatures 


and form excellent temporary bindings 
for ordinary purposes. 





Electric Shoe-Sole Dryer. 


For use in the finishing rooms of 
shoe manufacturing plants, where it is 
necessary to dry cemented soles or shoe 
bottoms, the S. U. E. Co., 89 Beach 
street, Boston, has brought out an elec- 
tric dryer which is in the form of a low 
table with an electrical heating element 
incorporated in the upper surface. The 
heating element is controlled by a three- 
heat snap switch, giving 2000 watts on 
high heat, 1000 watts on medium heat 
and 500 watts on low heat. The dryer 
is made also in a double-deck form, 
having another dryer with a_ separate 
heating element mounted 18 in. above 
the Sottom dryer. 


Electric Arc-Furnace Regulator. 


High electrode-operating speed and 
close precision of regulation, with ab- 
solute freedom from hunting, are the 
two important features of the electric 
arc-furnace regulator just placed upon 
the market by the Westinghouse Elec- 
tric & Manufacturing Co., East Pitts- 
burgh, Pa. The ability of this regu- 
lator to incorporate high speed with a 
narrow current zone is due to the fact 
that the electrode speed tapers all: the 
way from the maximum to zero as the 
regulated current approaches its nor- 
mal value. In other words, within cer- 





Front View of Regulator Panel. 


tain limits the restoring speed is: ap- 
proximately proportional to the amount 
by which the current in the electrode 
deviates from normal. This permits 


the greatest possible electrode speed for 
a given current variation. 





the elements of all other electrodes to 
change their position. 

is particularly important during the 
melting-down of cold scrap. For small 
variations in current the speed is slow 
enough to prevent continuous breaking 





View Showing Wiring and Equipment on 
Rear of Regulator Panel. 


of the arc and at the same time, when 
the solid metal begins to fall into the 
pools of molten metal under the elec- 
trodes, sufficient speed is available to 
permit the regulator to extricate the 
electrode before the time relay allows 
the breaker to trip. When the current 
is turned onto a furnace charged with 
cold scrap, it is only necessary to throw 
the regulator control to the automatic 
position. Regardless of the position of 
the electrodes, the regulator will allow 
each one to run down at full speed un- 
til it touches the steel, when complete 
automatic regulation will commence. 

One very important feature of the 
regulator is its utilization of the arc 
voltage as well as the arc current to 
control the motors. This device pre- - 
vents the electrodes from getting into 
the steel under automatic regulation. 
Under-voltage relay trips on the control 
circuits are unnecessary. With any 
purely current-actuated device it is im- 
possible to maintain equal arc lengths in 
furnaces using two or more electrodes, 
particularly when operating at reduced 
power. 

The voltage coils also make the con- 
trol of each electrode independent of 
the others in the furnace. In fact, one 
electrode may be entirely withdrawn 
without disturbing any of the others, 
while in a regulator dependent upon 
current control exclusively any move- 


This feature ment of one of the electrodes causes 
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ACTIVITIES IN THE TRADE 


Business Developments, Sales Agencies, Trade Literature and Miscellaneous Items Concerning 
Electrical Manufacturers and Allied Business Interests 








O. K. Giant Battery Co., Gary, Ind., 
“er a loss of $200,000 by fire 
ct. 0, 


Westinghouse Lamp Co., Bloom- 
field, N. J., is considering plans for 
extensions in its local plant. 


United States Electric Co., New Lon- 
don, Conn., manufacturer of electrical 
apparatus, has filed notice of disso- 
lution. 

Dauphin Electrical Supplies Co., 
Harrisburg, Pa., has filed notice of in- 
crease in its capital to $50,000 for pro- 
posed expansion. 


Pittsburgh Generator Co., Pitts- 
burgh, Pa., a Delaware corporation, 
has filed notice of increase in its cap- 
ital from $50,000 to $300,000. 


Holtzer-Cabot Electric Co., Rox- 
bury, Mass.,. has arranged for the es- 
tablishment of a local branch at 10 
South 18th street, Philadelphia. 


Delta-Star Electric Co., 2437 Ful- 
ton street, Chicago, plans to erect a 
one-story addition to its plant, 67 by 
91 ft., at an estimated cost of $19,000. 


Westinghouse Electric & Manufac- 
turing Co., Essington, Pa., has broken 
ground for the erection of a one-story 
foundry, 160 by 200 ft., to cost about 
$45,000. 

Oakland Electric & Appliance Co. 
has filed notice of organization to 
manufacture electrical specialties, with 
headquarters at 14 Oakland street, 
Boston. Richard F. Fardy heads the 
company. 

National Conduit & Cable Co., New 
York City, with plant at Hastings-on- 
Hudson, N. Y., has discontinued oper- 
ations temporarily at its brass tube 
works. It is understood that work 
will be resumed as soon as conditions 
warrant. 

Bearings Co, of America, Lancaster, 
Pa., has recently completed a concrete 
and steel building, illustration of which 
is shown herewith. With the addition 
of this new unit to its group of build- 
ings, the company has increased its 
capacity about 50% in the production 
of thrust ball bearings and “Star” ball 
retainers. The new power plant of 
the company is shown in the back- 
ground of the picture. 


Crouse-Hinds Co, Syracuse, N. Y., 
manufacturer of condulets, etc., has 
removed its Philadelphia headquarters 
to the Otis building, where increased 
space is provided. 


J. H. Parker, Inc., and J. H. Parker 
& Son, Inc., Parkersburg, W. Va., 
have issued in loose-leaf form a num- 
ber of sheets containing standard elec- 
trical porcelain data. 


Brady Electric Manufacturing Co., 
New Britain, Conn., has filed plans 
for the erection of a one-story plant 
addition on Center street, to be 
equipped as a machine shop. 


Exide Battery Co. of Canada, Ltd., 
153 Dufferin street, Toronto, Ont., 
plans to install additional equipment 
and make alterations to its buildings at 
ai estimated cost of $50,000. 


Hobart Brothers Co., Troy, O., has 
issued a new illustrated folder on its 
“HB” 32-battery charging outfit, de- 
signed for use in battery service sta- 
tions, garages, etc. © 


Ideal Gas & Electric Fixture Co., 
433 Broadway, New York City, manu- 
facturer of electrical and gas fixtures, 
has filed notice of increase in capital 
from $10,000 to $70,000 for proposed 
expansion.. 

Van Dorn Electric Tool Co., Cleve- 
land, manufacturer of portable elec- 
trically operated drilling, reaming and 
grinding machines, etc., has issued a 
circular containing a brief history of 
the growth of the firm and describing 
the equipment manufactured together 
with the various uses for same. 


Buffalo Forge Co., Buffalo, N. Y. 
has issued catalog No. 460, covering 
its lines of heaters, which was pre- 
pared with the view to make it most 
useful to architects and engineers in 
figuring the heater requirements for 
fan heating and ventilating work. It 
contains various illustrations of heater 
equipment, also tables that have been 
elaborated so as to include all the con- 
ditions usually met with in practice, 
which will enable the user to read the 
values direct. To meet unusual con- 
ditions curves have been added giving 
values for various steam pressures and 
air velocities. 











Factory Building Recently Completed for Bearings Co. of America. 








Electric Storage Battery Co., Phila- 
delphia, has filed plans for additional 
buildings at its new plant on Rising 
Sun avenue, to cost about $120,000. 
Contract for construction has been let 
to the William Steele & Sons Co., Six- 
teenth and Arch streets. 


Benjamin Electric Manufacturing 
Co., Chicago, is sending out to the 
dealers some circular matter relative 
to the fall drive for the Benjamin No. 
92 two-way plug. This sales campaign 
is being backed up by advertising in 
many of the leading magazines. 

Nordberg Manufacturing Co., de- 
signer and builder of steam and oil 
engines, mine hoists and air compres- 
sors, Milwaukee, has completed an ad- 
dition, 200 by 180 ft., to its main ma- 
chine shop and bays. An addition to 
the office building, to provide private 
offices and more space for the draft- 
ing room, is also under way. 


General Electric Co., Schenectady, 
N. Y., has acquired a large interest in 
the Locke Insulator Co., Victor, N. Y., 
manufacturer of insulators for high- 
tension electric service. The Locke 
company is now building a large plant 
at Baltimore, which is expected to be 
ready for occupancy at an early date. 
The Symington-Hoffman Co., Balti- 
more, recently acquired control of this 
company and will be prominently con- 
nected with the new management. 

Link-Belt Co., 910 South Michigan 
avenue, Chicago, recently published an 
illustrated 24-page book covering its 
traveling water screens. The state- 
ment is made that surface condensers 
are easily clogged up by trash con- 
tained in the water supply and are 
very hard to clean. Clogged con- 
denser tubes mean reduced efficiency 
of operation and other disadvantages 
that can be forestalled by the use of 
traveling screens. This interesting 
subject is covered fully in Book No. 
352, issued by the Link-Belt Co. 

Cutler-Hammer Manufacturing Co., 
Milwaukee, describes and illustrates in 
a booklet entitled “Charging Equip- 
ment for Miners’ Lamp Batteries,” 
and known as publication 834, the C-H 
charging rack, by means of which the 
handling and arranging of miners’ 
lamp batteries for charging is re- 
duced to the simplest degree. As 
each rack is a unit in itself a small 
equipment may be purchased at the 
start and subsequently extended when 
more lamps are added. Each unit 
rack holds ten Edison or lead bat- 
teries. To charge his battery the 
miner merely puts it in that space 
in the rack assigned to him, in the 
same manner as putting a book in a 
bookcase. A rheostat panel is pro- 
vided with each set of charging racks 
for adjusting the charging current at 
the desired value. Reference is also 
made to C-H charging equipment for 
charging battery locomotives and 
trucks. This booklet supersedes the 


former publication known as booklet 
wich alg 
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PERSONAL MENTION 


pent Sketches and Chronicle of Changes in Business Connections, Promotions and 


Other Personal News of the Industry 











V. E. McCatn, of the Tacoma 
(Wash.) offices of the Western Elec- 
tric Co., has been transferred to the 
Seattle branch as housegoods specialist. 

A. H. Guyot, traffic chief of the 
American Telephone & Telegraph Co., 
Louisville, Ky., has been transferred to 
the Atlanta (Ga.) office of the com- 
pany. 

L. J. Corset? has accepted a posi- 
tion in the valuation department of the 
Pacific Gas & Electric Co., San Fran- 
cisco. He was formerly professor of 
electrical engineering at the University 
of Idaho. 

DonALD NAPIER. who has been 
a salesman in the fixture department 
of the Northwestern Electric Equip- 
ment Co., St. Paul, Minn., for several 
years, has been assigned to sales pro- 
motion work. 

Witton BENTLEY, works mana- 
ger of the Mercury Manufacturing Co. 
for the past three years, has resigned 
to assume the duties of manager of the 
New York office of the K. W. Battery 
Co of Chicago. 

H. A. LEMMON has resigned as 
sales manager of the Truckee River 
General Electric Co., Reno, Nev., to 
accept a position with the Stone & Web- 
ster Co., Boston, as head of the per- 
sonnel department. 

F. W. CRAWFORD, president and 
director of the Ohio Fuel Supply Co., 
has been elected a director of the 
Manufacturers’ Light & Heat Co., 
Pittsburgh, succeeding John W. Don- 
nan, who has resigned. 

Pror. O. H. LELAND has accepted 
a position with the J. G. White Engi- 
neering Corp., 43 Exchange place, New 
York City. He was formerly connect- 
ed with the College of Civil Engineer- 
ing at Cornell University. 

C. E. BLeEs has resigned as assistant 
professor of civil engineering at Stan- 
ford University to accept a position as 
assistant to P. O. Crawford, chief en- 
gineer of the California-Oregon Power 
Co., San Francisco. 

F. J. WEIGLE is now connected with 
the publicity department of the West- 
inghouse Electric & Manufacturing Co., 
East Pittsburgh, Pa. He was formerly 
in the advertising department of the 
Mesta Machine Co., Pittsburgh. 

A. H. Grits wocvp has been appoint- 
ed assistant chief engineer of the Inter- 
national Western Electric Co., New 
York City. He was formerly plant 
engineer of the Pacific Telephone & 
Telegraph Co., San Francisco. 

E. A. Coupat, Buffalo General 


Electric Co., Buffalo, N. Y., is chair- 
man of a preliminary organization 
formed by the Buffalo Chamber of 


Commerce for the purpose of establish- 
ing an industrial group to deal with 
public utilities. 

W. L. Birp, general manager of the 
Kaministiquia Power Co., Fort Wil- 
liam, Ont., has been appointed general 
manager and treasurer of the Fort 
William Paper Co., Ltd. He is a for- 


mer president of the Canadian Elec- 
trical Association. 

M. L. HaseELtTton, formerly with 
the Westinghouse Electric & Manufac- 
turing Co., East Pittsburgh, Pa., has 
accepted a position with the Brooklyn 
Edison Co., Brooklyn, N. Y, as assistant 
to G. L. Knight, designing engineer of 
the company. 

CHARLES R. UNDERHILL, whose 
title was recently changed to consulting 
electrical engineer, has been connected 
with the Acme Wire Co., New Haven, 
Conn., for more than nine years. Al- 
though his self-acquired education em- 
braces physics and mathematics, . his 
experience and training have been 
largely of a thoroughly practical nature. 








Charles R. Underhill. 


Eight years in the inspection depart- 
ment of the Western Electric Co., New 
York City; four years as chief electrical 
engineer of the Varley Duplex Magnet 
Co.; five years as consulting engineer 
in New York City, and his connection 
with a western manufacturer of en- 
ameled wire, in charge of the engineer- 
ing and production, gave -him_a_ wide 
range of experience in the fields of 
telegraphy, telephony, radio and other 
signaling, manufacture of enameled 
wire, coils, and the machinery for their 
production. This experience is reflected 
in his books and articles on electromag- 
nets, magnet wires and coils. Mr. Un- 
derhill is the inventor of numerous 
devices, including a radio-printing tele- 
graph system, employing the usual code, 
and an electric gear shift for automo- 
biles wherein a single electromagnet 
stores energy in a spring to subseauent- 
ly shift the gears. During his employ- 
ment by the Acme Wire Co. he has 
devoted most of his time and thought 
to the methods and products of manu- 
facture of the company. Commissicned 
captain in 1917, he served in the avia- 
tion section of the Signal Corps as radio 
officer in charge of radio tests in flight, 





and then in the Air Service, on flying 
status ; receiving his honorable discharge 
at Langley Field in January, 1919. Mr. 
Underhill is a fellow of the American 
Institute of Electrical Engineers and 
also has memberships in other national 
engineering and scientific societies. 


GEorcE L. Locan,_ formerly 
American consul at Singapore and Pe- 
nang, Straits Settlements, and for sev- 
eral years secretary of the Philippine 
Commission at Manila, has been ap- 
pointed district office manager of the 
Bureau of Foreign and Domestic Com- 
merce at Boston. 


Joun R. K1n6G has been appointed 
telephone specialist for the Western 
Electric Co. in Seattle, Wash., to suc- 
ceed George Bush, who has resigned 
to. accept a captaincy in the Signal 
Corps, United States Army. Some 
years ago Mr. King was connected with 
the sales department of the Puget 
Sound Traction, Light & Power Co., 
Seattle. 

R. A. Butt has resigned as vice- 
president of the Duquesne Steel Foun- 
dry Co., Pittsburgh, to accept an ap- 
pointment as consulting metallurgist for 
a number of prominent steel foundries 
grouped for the purpose of developing 
and perfecting higher standards in the 
production of steel castings. The mem- 
bers of the group include the Electric 
Steel Co., Chicago; Fort Pitt Steel 
Castings Co., McKeesport, Pa.; Isaac 
G. Johnson Co., Spuyten Duyvel, N. Y.; 
Lebanon Steel Foundry Co., Lebanon, 
Pa.; Michigan Steel Castings Co., De- 
troit, and the Sivyer Steel Castings Co., 
Milwaukee. Mr. Bull is widely known 
in the steel castings industry as an 
authority in metallurgy and foundry 
practices. He is a member of numerous 
technical associations and has frequent- 
lv contributed to the technical press. 
Since 1911 he has been a director of 
the American Foundrymen’s Association 
and during 1916 and 1917 served two 
terms as its president. 


OBITUARY. 


Mayor F. C. Connery, assistant 
sales manager of the Canada Wire & 
Cable Co., Toronto, Ont., died last 
month. He was a graduate of the De- 
partment of Applied Science and Engi- 
neering of Toronto University and at 
one time was connected with the Tor-. 
onto and Niagara Power Co., and later 
with the Hydroelectric Power Commis- 
sion of Ontario and the Pearson Engi- 
neering Works of New York City. 

Joun DALE, one of the pioneers in 
the manufacture of artistic electrical 
fixtures, died Oct. 11. He began as a 
journeyman electrician about 30 years 
ago and developed a number of ideas in 
the way of electrical fixtures for office 
buildings and private residences. In 1913 
he reorganized his business to manufac- 
ture for the retail trade and took the 
premises at 107 West 13th street, New 
York City, where the factory and 'show- 
rooms of the John Dale Co, are now 
located. He is survived by his wife. 
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EASTERN STATES. 


Kittery, Me. — The Consolidated 
Construction, Power & Mining Co., re- 
cently organized with a capital of $1,- 
000,000, is planning the construction of 
a power plant in connection with its 
mining and quarrying operations in 
this section. John O’Donnell is presi- 
dent, and Oscar H. Nelson, treasurer. 


Boston, Mass. — The Thomas G. 
Plant Co. has filed plans for exten- 
sions and improvements in the power 
plant at its shoe factory at Jamaica 
Plains to cost about $50,000. 


New Bedford, Mass.—Electrical and 
mechanical equipment will be installed 
in the addition to be erected at the 
plant of the Whitman Mills Corp. 


Norwood, Mass. — The Holliston 
Mills have awarded a contract to C. 
A. Batson, Brockton, Mass., for the 
construction of additions to its textile 
plant to include a one-story power 
house, 50 by 70 ft. 

Worcester, Mass.—The F. L. Hor- 
ton Corp. has filed plans for improve- 
ments in the power house at its works 
on James street. 

Bridgeport, Conn. — The Seimon 
Hard Rubber Co. has filed plans for 
the erection of a one-story power 
house at its plant on Edgewood street. 

Hartford, Conn.—Electric equipment 
will be installed in the new municipal 
machine shop to be constructed by the 
city for the fire department on John 
street, 50 by 125 ft. 


Buffalo, N. Y.— The Buffalo City 
Service Corp. has been incorporated 
with a capital stock of $10,000 to 
operate a local light and power sys- 
tem. The incorporators are R. C. 
Davidson, G. W. Wheeler and T. C. 
Burns. 

Buffalo, N. Y.—The Phoenix Bev- 
erage Co., 835 Washington street, will 
erect a one-story addition to its power 
house, to cost about $15,000. 

Elmhurst, L. I., N. Y.—In connec- 
tion with its new plant on a local site, 
the Improved Office Partition Co. 
will operate an isolated power plant 
for general works service. The mill 
has a capacity of 3,000,000 sq. ft. of 
material per annum, and the majority 
of the equipment will be electrically 
operated. 

Smyrna, N. Y.—The Smyrna Elec- 
tric Light Co, has been incorporated 
with a capital of $25,000 to operate a 
local electric light and power system. 
The incorporators are J., E. and L. J. 
Nelson, Shelburne, N. Y. 

Watertown, N. Y.—The Black River 
Valley Power Co. has been incorpo- 
rated with a capital of $10,000 to op- 
erate a light and power system in Jef- 
ferson county. The incorporators are 
D. M. Anderson, F. L. Carlisle and 
F. A. Empsall. 


Watertown, N. Y.—The Jefferson’ 
Power Co., recently organized with a 
capital of $50,000, will operate a light 





and power system in this section. 
The company is leaded by D. M. An- 
derson and E. B. Martin. 

Bloomfield, N. J. — Considerable 
electrically operated equipment will be 
installed by the Klaxon Co., Wright 
street, Newark, N. J., in connection 


with the removal of its plant here, to’ 


occupy two of the buildings at the 
former plant of the International 
Arms & Fuse Co. 


Camden, N. J—The MacAndrews & 
Forbes Co., Third and Jefferson 
streets, has filed plans for extensions 
and improvements in its power plant, 
to cost about $150,000. 

Kearny, N. J.—The Ford Motor Co. 
has completed the erection of a power 
plant at its local assembling works, 
replacing service heretofore supplied 
by a temporary plant. 

Matawan, N. J.—The borough coun- 
cil has awarded a three-year street- 
lighting contract to the Monmouth 
Lighting -Co., Freehold. 

Maurer, N. J.—In connection with 
the rebuilding of its local asphalt 
works, the Barber Asphalt Paving Co., 
233 Broadway, New York City, will 
build a power plant for general opera- 
tion, replacing a former structure used 
for this purpose. Electric traveling 
cranes and other material-handling 
equipment will be installed. 

Tuckerton, N. J.——The Atlantic City 
Electric Co. has made application for 
permission to construct a power line 
for service to the radio station here, 
to be operated in the future by the 
United States Radio Supply Co. In 
connection with the line construction, 
the municipal officials are negotiating 
with the company for the installation 
of a local commercial system, to in- 
clude stréet-lighting and general ser- 
vice. 


West Orange, N. J. — Ground has — 


been broken for the erection of a 
power plant at the works of Thomas 
A. Edison, Inc., estimated to cost 
$63,000. 

Dover, Del—The Natrona Power 
Co., Casper; Wyo., a Delaware corpo- 
ration, has filed notice of increase in 
its capital from $500,000 to $1,000,000. 

Allentown, Pa.—The city council is 
arranging specifications for a new 
street-lighting contract and will soon 
call for bids. A number of changes is 
planned in .the system; including the 
relocation of certain lamps. Hereto- 
fore the service has been furnished by 
the Pennsylvania Light & Power Co. 
The new contract will cover either 
one, three or five years, this still to 
be decided. _ 

Bakerstown, Pa.—The Pittsburgh 
Cut Flower Co., 116 Seventh avenue, 
has had plans prepared for the erec- 
tion of a one-story power house, 42 
by 75 ft., at its local works. 


Lancaster, Pa.— The Edison Elec- 


.tric Co., Lancaster, and the Harris- 
‘burg Light & Power Co., have pre-its proposed plant en Montford ave- 


liminary plans under way for the joint 
construction of a hydroelectric power 
plant on the Susquehanna river, Con- 
voy township, Lancaster county. The 
proposed station will have a generat- 
ing capacity of about 100,000 kw., and 
is estimated to cost $3,000,000. An 
operating company will be formed to 
carry out the project, headed by of- 
ficials of the two companies. It is 
understood that the Susquehanna 
Water Power Co., now operating a~ 
plant at Holtwood, is interested in the 
new plant. 


Lansdale,. Pa.—The borough council 
has arranged for a bond issue of $50,- 
000, to be used for the installation of 
new equipment at the municipal pow- 
er plant, for increased capacity as 
well as for emergency service. A 
holding company has been organized, 
headed by prominent industrial inter- 
ests, and the bonds will be disposed of 
locally. Bids for the new machinery 
will be asked at an early date. 


Mt. Holly, Pa.—The Kraybill Light, 
Heat & Power Co. has received per- 
mission from the Public Service Com- 
mission to sell its property at Leidigh 
Mill, a former source of water supply 
for the utility. 


New Castle, Pa. — The Standard 
Electric Co. has been incorporated 
with a capital of $5000 to operate a 
local electric lighting system. Wil-- 
liam A. Moore, New Castle, is treas- 
urer of the company. 


Philadelphia, Pa.—The department 
of public works, bureau of water, will 
soon call for bids for extensions and 
improvements in the pumping piant at 
Queens Lane, used in connection with 
the municipal waterworks. 


Scranton, Pa.—The Scranton Elec- 
tric Co. has arranged for a hond issue 
of $1,000,000, the: proceeds to be used 
in part for proposed extensions and 
improvements. in its electri power 
plant, transmission and didtMouting 
system. The company is furnishing 
electric light and power service in 28 
municipalities in this district, with an 
estimated population of 330,000. En.~ 
ergy is‘also supplied to the Scranton 
Railways Co. for the operation of its 
system, totaling about 100’miles. R. 
E. Breed is president. 


Baltimore, -Md.—The Consolidated 
Gas, Electric Light & Power Ca., 
Lexington building, has arranged for 
the immediate removal of buildings 
now located at 501-29 East Madison 
street, clearing the site for the erec- 
tion of its proposed electric power 
plant at this location. The company 
has leased the five-story building at 18 
South Howard~ street and will use 
the structure in connection with its 
fixture business. 


Baltimore, Md.—Electrical and me- 
chanical equipment and refrigerating 
apparatus will be installed by the 
American Ice Co., Calvert building, at 
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nue, near Chase street, 33 by 82 ft., 
estimated to cost $200,000. 


Hagerstown, Md.—The Chesapeake 
& Potomac Telephone Co. has com- 
menced the construction of a pole line 
and system from Shepherdstown to 
Sharpsburg. The line will replace the 
present wires used on the poles of the 
Western Union Telegraph Co. The 
Potomac river will be spanned with a 
cable 700 ft. in length. 


Oakland, Md.—The city council is 
arranging a bond issue of $50,000 for 
the establishment of a municipal elec- 
tric power plant. It is proposed to 
purchase the present station of the 
Oakland Electric Co. for a considera- 
tion of about $11,000, using the bal- 
ance of the fund for rebuilding the 
plant and installing new equipment. 


Salisbury, Md.—Electrical and me- 
chanical equipment, with refrigerating 
apparatus will be installed in the local 
plant to be erected by the William 
F. Messick Ice Co., recently organized 
with a capital of $150,000. 

Washington, D. C. — Electrical 
equipment and ice-making machinery, 
etc., will be installed in the plant to 
be erected: by the Washington Ice 
Manufacturing Co., at 1233-35 Twen- 


ty-third street. The plant is esti- 
mated to cost $90,000. 
Fairfax, Va—The city commis- 


sion is interested in a proposition to 
install a local electric light and power 
system. 


Martinsburg, W. Va.—The Cumber- 
land Valley Telephone Co. has pre- 
sented a petition to the city council, 
asking permission to sell its plant and 
system to the Chesapeake & Potomac 
Telephone Co. The change will be 
made within one year. The company 
is understood to be arranging for the 
disposition of all of its property in 
this section, including Williamsport 
and Hagerstown, Md. The city coun- 
cil at the latter place has granted the 
company permission to make the sale. 


New Martinsville, W. Va.—Electri- 
cal and mechanical equipment will be 
installed in the proposed plant of the 
New Martinsville Glass Manufactur- 
ing Co., to replace the works de- 
stroyed by fire on Sept. 28, with loss 
estimated at $60,000.- 

Princeton, W. Va.—The Princeton 
Power Co. has increased its capital 
to $300,000 for proposed plant and line 
extensions. . 

Belmont, N. C.—Considerable elec- 
trical equipment, including motors, 
etc., will be installed in the proposed 
local mill of the Sterling Spinning Co. 
All equipment in the mill will be 
electrically driven. R. C. Biberstein, 
Charlotte, N. C., is engineer for the 
project. 

New Holland, N. C. — The North 
Carolina Farms Co., operated by Ben- 
ham & Richard, Columbus, O., is plan- 
ning the installation of an electric 
lighting system in connection with 
property development in this section. 


Wilson, N. C.—The city will install 
an electric light system, for which 
bonds to the amount of -$110,000 have 
been voted. Additional equipment 
will be purchased. Address. the 
mayor. 

Winston-Salem, N. C.—The Electric 
Light & Power Corp. has filed no- 
tice of increase in its capital to $500,- 
600 for proposed expansion. 
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Lamar, §. C.—The Lamar Light & 
Power Co. has secured a franchise for 
local electric light and power service. 

Jacksonville, Fla. — The city com- 
mission has plans under way for the 
construction of a 13,000-volt line to 
the plant of the Federal Ice Co. 


NORTH CENTRAL STATES. 


Ashtabula, O.—An election will be 
held Nov. 2 to vote on the question 
of issuing $1,000,000 electric power 
bonds. 

Marion, O.—The city council has 
directed the Delaware & Marion Elec- 
tric Co. to install 21 additional lamps, 
Address Ralph Corry, city clerk. 


Anderson, Ind. — The city has 
awarded contract to Eshelman & Sons 
for the construction of a building at 
the municipal light plant. 


Clarks Hill, Ind—Plans are under 
way for the erection of a power house 
and the wiring of streets and resi- 
dences. Address village clerk. 

Columbia City, Ind. — Plans have 
been prepared by Charles Brossman, 
engineer, 1508 Merchants Bank build- 
ing, Indianapolis, for the erection of a 
$40,000 electric light plant for the city. 
Address city clerk. 


Crothersville, Ind—The town hav- 
ing voted sufficient funds to purchase 
the local plant, it will be dismantled 
and energy purchased from the Inter- 
state Public Service Co. Address 
secretary of the board of public af- 
fairs. 

Dublin, Ind.—Bids were opened re- 
cently for lighting the village. En- 
ergy will be furnished by the Terre 
Haute, Indianapolis & Eastern Trac- 
tion Co. Address R. M. Cass, elec- 
trical engineer. 

Frankfort, Ind.—The Central Union 
Telephone Co. will-erect a $30,000 tele- 
phone exchange, plans for which have 
been prepared by W. S. Hays, archi- 
tect, 212 West Washington street, 
Chicago. 

Georgetown, Ind.—Plans are being 
considered for installing a lighting 
plant in this village. Bids will be 
asked for in a short time for dynamos, 
engine, switchboard and line material. 


Huntingburg, Ind.—Another unit is 
being installed at the city power 
plant to take care of the increased 
load ane also furnish light and power 
to the adjacent villages of Holland 
and Dale. Pians are under way to 
run transmission lines this fall to these 
towns. Address Leo Grewe, superin- 
tendent. 

Newtown, Ind. — The local power 
plant will be for sale in the near fu- 
ture, and a transmission line erected 
to the corporation line at Attica, 
thereby giving not only a 24-hour ser- 
vice in Newtown, but furnishing elec- 
tric service to the farmers along the 
way. Address W. V. Stanfield, super- 
intendent. 

West Lebanon, Ind.—A transmis- 
sion line is being erected to. Attica 
and motors will be wanted for mills 
and farmers. Address Ike Hall, 
manager. 

Roachdale, Ind.—The electric light 
plant at Ladoga, Ind., has been pur- 
chased by the Roachdale Electric Co. 
and will be dismantled, and a trans- 
mission line will be erected from 
Roachdale to furnish energy to the 
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town and farmers along the way. Ad- 
dress John Couchman, manager. 


Alvin, Ill—The Alvin Grain & Elec- 
tric Co. is erecting a transmission line 
from Bismarck, IIl., to State Line, 
Ind., which will furnish current to 50 
or more farmers along the way. 


Beecher, Ill. — The local lighting 
plant, having been sold to the Mom- 
ence Utilities Co. will be dismantled, 
and a transmission line will be erected | 
from Momence. 

Middletown, Ill.—The city has voted 
$8000 for electric lights. 


Waynesville, Ill.— A direct-current 
lighting plant is being installed by the 
municipality. Address J. E. Buck, 
village clerk. 


Lonesdale, ‘Minn.—The Consumers 
Power Co. of Elma, Ia., will extend its 
line here at an estimated cost of $6000. 


Owatonna, Minn.—The Owatonna 
city council has authorized a special 
committee to draw up a resolution 
proposing a bond issue which will em- 
power the city to buy or contract for 
a municipal lighting, power, heating 
and gas plant. The issue will be sub- 
mitted to a vote some time after the 
November election. 


Thief River Falls, Minn.—The city 
will install new cables for “white way” 
lighting system. Address A. H. Akre, 
city clerk. 


Two Harbors, Minn.—The Duluth 
& Iron Range Railroad Co. will in- 
stall a switchboard and construct lead- 
covered aerial cable from First to 
Eleventh avenue. Rural lines to the 
Silver Creek district and to St. Louis 
county will also be built. The esti- 
mated cost is $10,000. 


Clinton, Ia. — The Clinton Gas & 
Electric Co. contemplates the instal- 
lation of additional turbines to de- 
velop 3500 kw. capacity. 

Farlin, Ia. — The Farlin Light & 
Power Co. has been organized with a 
capital of $10,000. Address W. J. 
Banning, secretary. 

Greenfield, Ia.—An election will be 
held shortly to vote on the question 
of issuing bonds to enlarge the elec- 
tric lighting plant. 

Lewiston, Neb.—An election will be 
held soon to vote on the question of 
issuing $42,000 in bonds for the in- 
stallation of an electric light plant. 


SOUTH CENTRAL STATES. 


Whitesburg, Ky.—W. C. Daniel & 
Son have plans under way for the 
erection of a local power plant to be 
steam operated. It will be used for 
industrial and commercial service. 
The installation will comprise electric 
generator, switchboard and auxiliary 
apparatus. 

Williamsburg, Ky.—The Williams- 
burg Electric Co. has been incorpo- 
rated with a capital of $40,000 by T. 
B. Mahan and others. The company 
is erecting a power house, 30 by 60 
ft., and plans to install electrical equip- 
ment. ; 

Crowley City, La—The city will 
construct light, power, water and gas 
plants. Bonds to the amount of $500,- 
000 have been voted for this purpose. 
Address the mayor. 

Sand Springs, Okla.— The Sand 
Springs Light, Heat & Power Co. will 
build ten miles of high-voltage trans- 
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mission line on the Arkansas river 
from Sand Springs to Tulsa, Okla. 

Owasso, Okla.—The Owasso Power 
& Light Co., has been incorporated 
with a capital of $10,000, the incorp- 
rators being E, L. Mayfield and others, 

Austin, Tex.—Considerable electri- 
cal and mechanical equipment will be 
installed in the plant to be erected by 
the Woodward Manufacturing Co., 
San Antonio, Tex., at the former local 
government works, for the manufac- 
ture of automobiles and parts. D. J. 
Woodward is president. 

Moran, Tex.—The Albany Light & 
Stone Quarry Co. will construct a 
high-power electric transmission line 
from Albany; also install a water 
works and dam Deep creek for water 
reserve. The estimated. cost of the 
project is $90,000. 


WESTERN STATES. 


Great Falls, Mont.—The Montana 
Power Co. ‘will install a -wireless 
telephone system between its 11 plants 
in the state. 

Logan, Utah—The city commission 
is going over plans for an electric 
light plant in Logan canyon and the 
pipe line which carries the water to 
the plant. At present the city is 
purchasing energy from the Utah 
Power & Light Co. Address Mayor 
Howell. 

Stratford, Cal. — The commercial 
club is making arrangements to in- 
stall lights, water and other con- 
veniences in East ‘park. 

Ventura, Cal. — The Sespe Power 
Corp., which plans the construction 
of five hydroelectric power units on 
the Sespe river, Ventura county, has 
been authorized by the California 
Railroad Commission to issue $1,000,- 
000 of its common stock to secure 
funds for carrying out its develop- 
ment program. 

Wrangell, Alaska—W. D. Grant, D. 
Y. Frant, Donald Sinclair and S. C. 
Schurick have applied to the Fed- 
eral Power Commission for a permit 
to’ develop hydroelectric power on 
Crittenden and Mill creeks and on Vir- 
ginia lake and the two branches of 
Bradfield river, all in the vicinity of 
Wrangell. It is proposed to use the 
power for mining and milling opera- 


tions. 
CANADA. 


Cochrane, Ont.—The town council 
plans to buy the lighting system of 
the Northern Ontario Light & Power 
Ce. and the telephone system of the 
“ochrane Telephone Co. 

Montreal, Que.—The administrative 
commission has approved the signing 
of a contract with the Montreal Light, 
Heat & Power Co. for supplying elec- 
tric energy tothe amount of 4000 hp. 
for a period of not less than 25 years, 
which will provide for the operation 
of the new electric pumping plant at 
the lower level station. 








INCORPORATIONS. 


Seattle, Wash.—The Electric Spe- 
cialty Manufacturing Co., capital 
$100,000. Incorporators: is Ee 
Mitchell and others. 

Toronto, Can.—The Willard Stor- 
age Battery Co., Ltd. Capital $200,- 
000. To manufacture storage bat- 
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teries, supplies, electrical goods, etc. 


Incorporators:. John T. Foster and 
others. 

Birmingham, Ala.—Jones Vailey 
Telephone Co. Capital $2500. Incor- 
porators: B.M. Allen, president, and 


others. 


Red Forks, Okla.——The Red Forks 
Telephone Co. Capital $10,000. In- 
corporators: J. N. Clark and others. 


Catlettsburg, Ky.—The People’s 
Telephone System. Capital, $20,- 
000. Incorporators: L. T. Everett 
and others. 

Boston, Mass.—Wonderlight, Inc., 
Capital $50,000. To manufacture 
electric lamps. Incorporators: Law- 
rence E. Johnson, Willard N. Morri- 
son, Melrose, Mass.; and G. Ivar 
Johnson, Malden, Mass. 


Schenectady, N. Y.—Sterling Stor- 
age Battery Co. Capital $10,000. To 
manufacture batteries and other elec- 
trical products. Incorporators: S. 
R. van Patten, M. J. Vandermark, 
and C. E. School, Schenectady. 


Jamestown, N. Y.—Lindstrom-An- 
derson Electric Co. Capital $10,000. 
To manufacture electrical products. 
Incorporators: , | eo | C 
Lindstrom, and E. J. Anderson, 
Jamestown. 

Atlantic City, N. J.—United States 
Radio Supply Co. Capital $10,000. 
To manufacture electrical and wire- 
less equipment. Incorporators: CC. 
E. Torrey, John P. Tompkins and R. 
E. Swift. 


Philadelphia, Pa.—Gophin State 
Electric Co. Capital $60,000. To 
operate as electrical engineer, and 
manufacture electrical products. In- 


corporators: G. Morris Taylor, Al- 
bert W. Bull, and Clyde R. Thackery, 
Philadelphia. 

Hartford, Conn.—Jensen Battery 
Manufacturing Co.° Capital $50,000. 
To manufacture batteries and other 
electrical! equipment. Incorporators: 
NM... C.. C- (and GC... jensen, all of 
Hartford. : 

New York, N. Y.—Pall Mall Elec- 


tric Co. Capital $100,000. To man- 
ufacture electrical equipment. In- 
corporators: W. M. and J. M. Jenk- 


ins, and G. L. Burkle, Yonkers. 


New York, N. Y.—Illuminating 
Sales Co. Capital $25,000. To man- 
ufacture electric fixtures and kindred 
products. Incorporators: S., J., and 
H. Garfunkel, 47 West 46th street. 


West New York, N. J.—The Day- 
light Lamp Works, Inc. Capital, $25,- 
000. To manufacture electric lamps 
and other electrical specialties. In- 
corporators: S. Englowitz, T. Un- 
gerer, and Samuel Pollock, all of 
West New York. 


Hoboken, N. J.—The Forshee-Mol- 
ler Corp. Capital, $20,000. To man- 
ufacture electrical appliances. In- 
corporators: A. T. Rook, Herbert A. 
Cone and James K. Forshee, all of 
Hoboken. 

Pittsburgh, Pa. — The American 
Alarm Sales Co., Inc. Capital, $75,- 
000. To manufacture electrically op- 
erated alarm systems. Incorpora- 
tors: J. M. Quinn, W. H. Marshall 
and Frank McCloskey, all of Pitts- 
burgh. 

Baltimore, Md.—The Gibson & Kirk 
Co. Capital, $100,000. To engage as 
electrical engineers and manufacture 
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electrical products Incorporators: 
Irvin  -. Griggs, M. H. White, and 
William C. Ludwig, 211 Key High- 
way. 

Baltimore, Md.—The Home Light- 
ing Co. Capital $20,000. To manufac- 
ture lighting fixtures at 616 East Bal- 
timore street. Incorporators: Israel 
Hoffman, Maurice Blumberg and 
Joseph Vigman. 


Frederick, Md.—Price Brothers, 
Inc. Capital $100,000. To manufac- 
.ure wireless equipment for land and 
naval service. Incorporators: Joseph 
Bk. Price, A. A. Nichdemus and Os- 
borne I. Price. 

Dayton, O.—Apple Electric Manu- 
facturing Co. Capital $560,000. To 
manufacture electric motors and dy- 
namos. Incorporators: Vincent G. 
Apple and others. 


Lynn, Mass.—The Congress Elec- 


tric Co. Capital- $100,000. To manu- 
facture electrical goods. Incorpo- 
rators: Charles H. Gilmore, George 


O. Willey, Martin F. O’Mealley and 
J. Ralph Wellman, Melrose, Mass. 


Fond du Lac, Wis.—The Gravity 
Power Motor Co. Capital $10,000. 
Incorporators: Fred Klassen, George 
H. Higlen and Louis Higlen. 








FOREIGN TRADE. 





[Addresses of firms referred to in these 
trade opportunities may be obtained by 
writing to the Bureau of Foreign and 
Domestic Commerce, Washington, D. C., 
or its branch and local co-operative of- 
fices. Request for each opportunity 
should be on a separate sheet and the 
file number given.] 


Electrical Supplies (33,725) — An 

agency is desired by a merchant in 
Italy for the sale of electrical sup- 
plies. ; 
Electric Lamps (33,564)—An im- 
porter in Italy desires to purchase 
a large quantity of small electric 
lamps from 105 to 110 volts with 
metallic filaments, and requests quo- 
tations c. i. f. Italian port, stating 
quality, etc. Correspondence may be 
in Italian or French. No reference 
offered. 


Wireless Sets (33,721)—The gov- 
ernment of one of the South Ameri- 
can republics desires to purchase 
about 20 small inland wireless sets. 
The type and size of the plants de- 
sired are about 10 kw., with about a 
land radius of 150 miles under all 
conditions. Prices should include the. 
complete set ready for installation or 
actually installed, the latter preferred. 


Electrical Appliances, etc. (33,790)— 
Bids are desired by a municipality in 
the Azores for the construction and 
maintenance of a hydroelectric plant 
to supply power for public and private 
lighting for two cities. Interested 
firms should submit proposals for the 
installation and supply of all electrical 
and mechanical appliances, machinery, 
turbines, etc. The preliminary work is 
about completed and only lacks the in- 
stallation of the machinery and appli- 
ances indicated in the specifications, a 
copy of which, together with blank 
bids, in Portuguese, were received and 
may be examined at the bureau or its 
district offices. (Refer to file No. 15,- 
261.) Correspondence may be in 
English. 
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FINANCIAL NEWS 


Comment on the Financial Outlook in the Electrical Industry, New Securities, Reports of 
Earnings, Dividends and Utility Stocks 








Gross Gains Shown by Public Service 
Co. of Northern Illinois. 


In connection with the public offering 
of $1,000,000 Public Service Co. oi North- 
ern Illinois 10-year 8% collateral gold 
notes, series ‘‘A,’”’ Samuel Insull, presi- 
dent of the company, made the following 
statement: ‘Based upon the results for 
the first eight months of the current year 
and the increased rates made effective 
Aug. 1, 1920, it is conservatively esti- 
mated that operating revenues for the 
year ending Dec. 31, 1920, wiil approxi- 
mate $11,142,146, as compared with $9,- 
086,226 for the year ended Dec. 31, 1919. 
It is estimated that net earnings for 1920 
will be about the same as reported for 
the year 1919.” 


United Light & Railways Co. and 
Subsidiaries. 

The report for the twelve months end- 
ing Aug. 31, 1920, and comparisons for the 
same period the previous year shows the 
following: 








1920. 1919. 

Gross earnings ...... $11,421,633 $9,815,053 
Operating expenses 

(including mainte- 

nance, general and 

income taxes) ..... 8,207,176  -6,929,025 
Net earnings ......... 3,214,456 2,886,017 
Interest and dividends 

subject to correction 889,244 902,532 
BORMIOD <scccscto sen 2,325,212 1,984,385 
Interest, United Light 

& Railway tr 944,065 874,903 
Balance for dividends 1,381, 146 1,109.481 
Dividends for pre- 

ferred stock ........ 603,258 606,200 
Surplus earnings . 777,888 502,281 
Commonwealth Power, Railway & 


Light Co. and Subsidiaries. 


1920. 1919. 

August gross ........ $2,627,694 $2,142,021 
Net earnings ......... 789,650 827,614 
Surplus. after fixed 

ere 43,269 146,602 
Deficit after preferred 

er re 46,495 *56,837 
Twelve months’ gross.29,648,630 24,417,558 
Net earnings ........ 10,785,584 9,956,321 
Surplus after fixed 

charges ............ 2,169,479 1,865,311 
Balance after pre- 

ferred dividends ... 1,092,299 788,131 





*Surplus. 





Option on Stock of Western Power 
Co. of Canada. 


It is reported that more than the re- 
quired 56% of the common stock of the 
Western Power Co. of Canada has-been 
deposited under the plan by which an op- 
tion is given to Canadian interests to 
purchase the company’s common stock at 
$35.10 a share and the preferred at $70 
a share. Deposits of stock will be re- 
ceived up to Nov. 1. 





Union Electric Light & Power Co. to 
Sell Stock. 


Application has been made by the Union 
Electric Light & Power Co., St. Louis, 
to the State Public Service Commission 
of Missouri for authority to sell $1.000,000 
of its preferred stock to reimburse the 
company for expenditures in the way of 
improvements. The stock bears 7% in- 
terest. 





American Water Works & Electric 
Co. and Subsidiaries. 

For the year ended June 30, 1920, the 
earnings of waterworks properties were 
$4,876,977, decrease $134,339; earnings of 
West Penn properties (power and rail- 
ways), $12.327,192, increase $1,964,709; 
gross earnings, $17,204.169. increase $1,- 
830,370; net earnings, $1,322,254, increase 





$58,301; interest on collateral trust bonds, 
$799,698, increase $9196; other interest, 


_ $33,910, decrease $4431; total interest de- 


ductions, $833,608, increase $4765; net in- 
come, $488,646, increase $53,536. 


Offering of Nebraska Power Co. Gold 
Bonds. 

The Harris Trust and Savings Bank, 
Chicago, and Coffin & Burr are offering 
$1,600,000 Nebraska Power Co. first mort- 
gage 6% gold bonds due June 1, 1949, at 
84.5 and interest, yielding about 7.3%. 
Tennessee Railway, Light & Power 

Co. and Subsidiaries. 





1920. 1919. 
July SPORB. .iosca. cee $ 513,040 $ 425,610 
Net after taxes ...... 194,992 165,595 
12 months’ gross .. 5,852,178 5,472,178 
Net after taxes ..... 2,177,329 2,230,428 





United Gas & Mlectric Corp. 


191 
August: GTOSS .....-. 608 $ 079 824 $ S13. 948 
Net after taxes ..... 287,505 310,098 
Total income ........ 290,593 312,068 
Surplus after charges 102,464 132,331 
12 months’ gross ....11,784,641 9,850,960 
Net after taxes ..... 3,981,948 3,238,195 
Total Mmooeme: <<... 4,032,027 3,269,312 
Surplus after charges 1,558,175 1,118,402 





California Railway & Power Co. 


The California Railway & Power Co. of 
San Francisco reports for the year ended 
June 30, 1920, a net loss after expenses, 
taxes, etc., of $23,838, compared with $28,- 
528 for the previous year. The income 
account for the year ended June 30, 1920, 
compares as follows: 


1920. 1919. 
Total IMGOMC. 6.545 54064% 5-6 $ 3,457 $ 131 
Expenses, taxes, etc. ...... 27,295 28,659 
ee SES re Sees 20,008 28,528 
Previous deficit ........... 34,026 5 498 


Total deficit 
Dividend on prior preferred 

stock 
Profit and loss deficit .... 


57,854 34,026 


National Telephone & Electric Co. to 
Issue Gold Notes. 

A $200,000 issue of 7% mortgage gold 
notes of the National Telephone & Elec- 
tric Co., with George G. Argo, Clinton, 
Iil., as trustee, has been authorized by the 
Illinois Public Utilities Commission. 
Three-year 7% convertible notes to the 
amount of $175,000 were also authorized. 


Columbia Gas-& Electric Co. 
The Columbia Gas & Electric Co. and 
subsidiaries for August and the eight 
months ended Aug. 31 report earnings as 


follows: 

1920. 1919. 
August gross .......-. $1,023,278 $ 804,071 
Net after taxes ..... 446,862 102,581 
Surplus after charges 243,046 132,296 
Eight months’ gross.. 9,503,915 7,709,114 
Net after taxes ..... 4, 302, 639 3,801,034 


Surplus after charges 3 8,215,744 2,059,586 — 


Western States s Gas & Electric Co. 

The combined earnings of the Western 
States Gas & Electric Co. for the 12 
months ending Aug. 31, 1920. compared 
with the corresponding pericd last year 
are as follows: 





1920. 1919. 

August gross earnings.$ 185,818 $ 154,315 

Net earnings ........ 61,171 58,571 
For 12 months end- 
ing Aug. 31, 1920: 

Gross earnings ....... 2,134,398 1,788,412 

Net GQrEinGS }..0s25 840,437 2,370 

Dividends. 


The Ottumwa Railway & Light Co. has 
Pee oe its regular quarterly dividend of 

1.75% on the preferred stock, payable Oct. 
15 to stockholders of record Sept. 30. 

The Western States Gas & Biectric Co. 
has declared its regular quarterly divi- 
dend of $1.75% on the preferred stock, 
payable Oct. 15 to stockholders of record 
Sept. 20. 

The West Penn Power Co. has declared 
its regular quarterly dividend of 1.75% on 
the preferred stock, payable Nov. 1 to 


stockholders of record Oct. 21 








WEEKLY ee OF CLOSING-BID PRICES OF SECURITIES OF LEAD- 
NG ELECTRICAL COMPANIES. 


Quotations tune by F. M. Zeiler & Co., Rookery Bldg., Chicago. 


Div. rate. Bid Bid 
Public Utilities— Percent. Oct.5. Oct. 12. 

Adirondack Electric Power of Glens Falls, common........+-+. ‘ 6 14 14 
Adirondack Electric Power of Glens Falls, preferred... . +... 6 70 70 
American Gas & Electric of New York, common........--.+. 10+ extra 91 97 
American Gas & Electric of New York, preferred............... 6 36 37 
American Light & Traction of New York, OUTMION » 6. ov 55's so58 = 127 . 110 
American Light & Traction of New York, preferred............. 6 82 82 
American Power & Light ef New York, common...........+... 4 45 45 
American Power Light of New York, preferred Nac cea: ie Mas 6 63 67 
American Public Utilities of Grand Rapids, common............ 6 7 
American Public Utilities of Grand Rapids, preferred............ 7 14 16 
American Telephone & Telegraph of New York............++... 99 99 
American Water Works & Elec. of New York, common......... Ss 24% 7 
American Water Works & Elec. of New York, perticip: .is.<... 7 4 25 
American Water Works & Elec. of New York, ist preferred.. ee 39 4& 
Appalachian Power, COMMON ......ccceeeecceeecceccreeessrsscecs “3 o se 


Appalachian Power, preferred 


Cities Service: of New York, common...... 


eer ee eres eeee 





Cities Service of New York, preferred.........cscccececcescerans 66 6514 
Commonwealth T@ison Of Chicago. ..<iicsis cc vce cevccecesedenes 8 100 99 
Comm. Power, Railway & Light of Jackson, common........... cg 16 17 
Comm. Power, Railway & Light of Jackson, preferred.......... 6 36 39 
Federal Light & Traction of New York, common............... ee 6 7 
Federal Light & Traction of New York, preferred.............. se 41 43 
Nortbern States Power of Chicago, common............--++... 30% 35 
Northern States Power of Chicago, preferred..............-- 76 79 
Pacific Gas & Electric of San Francisco, common...........+... ‘ 48 49 
Public Service of Northern Illinois, Chicago, common........... 64 64 
Public Service of Northern Illinois, Chicago, preferred... 6 84 85 
Standard Gas & Eiectric of Chicago, common...:.........+++..- 14 15 
Standard Gas & Electric of Chicago, preferred.............++.0. 8 35 36 
Tennessee Railway, Light & Power of. Chattanooga, common. 1 1% 
Tennessec Railway, Light & Power of Chattanooga, preferred .. 6 2% 3% 
Western Power of San Francisco, COMMOMN........6..eeeeeeeeees é 18 21 
Western Union Telegraph of New York.............-eeeeeees extra 88 89 
Industrials— E 
Electric Storage Battery of Philaedlphia. common.............. 4 118 120 


General Electric of Schenectad 


Westinghouse Electric & Mfg. of Pittsburgh, common........... 7 49 49 





